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ity Wi COAEPIKAHNE

XKypHran ans papuomobureneit, .,
ayanodunos 1 nonbaosaternedi MK

Ne 5(35)/0KTSIEPb 2003 (UARL)

COBMECTHOR M3faHue ©
Nuroid papnonobureneid Yrkpantul
Wagaerca ¢ dpespans 1998 r.

FnasHbi penakrop
Hukonain Cyxos

Pepnakuymonsas konnerums
eoprmin Boxxo (UT5ULB)
EBrenuit BacunsuerHko
Anekcanap Eropos
Cepreit KyGylumn
EBrenruin Jlykun

Bcesonog MapueHiok
Oner Hukurerko
Anexkcangp Toppec
Hukonait depocees (UT2UZ)
eopruit Ynusary, (UYSXE)
Bnapuminp Hinpokos

Anpec pegakumm

Ykpawna, 03190, Knes-190, a/n 568
Ten./dakc: (044) 4437153

E-mail: radiochobby@rnail.ru

Fido: 2:463/197.34
http://radiohobby.tk

Pacnpocrpanesne
np noanvcke B N0GDM OTAENEHUM CBR3W:

Yipauna - no «KaTanory suaaHs Ykpainu
2004» AN «lpeca», unaexc 74221

Poccus v gpyrvie ctpamel CHIC, Jiutsa,
Jlateusi, 9cTomms - no katanory «FazeTbl
v xypHane 2004» areHTcTea Poenevats,

uHaekc 45955

[Hanenee 3apybexee - 110 katanory
«Russian Newspapers & Magazines
2004 areHrctea Pocrieqats
http://www.rosp.ru

Buipaxaem 6naronapHoGTe BCEM SBTOPAEM 32 nx
MbICAM U MOEW U BCEM NOANUCYMKAM 32 aoBepre n
MaTepUaNEHYK! NOLAEPXKY XKypHana

Penakums MOXET He pasfenaTh MHeRVE BTOPOB U HE
HECeT OTBETCTEEHHOCTH 3a coaepxaHne PeknaMbl

© «Paguoxobtst». NepenedarTka Matepuanos Oes
MUCKLMEHHOT O Pa3PELeHUn peaakum sanpewera. MNpn
UMTUPOBaHUK OBA3ATENbHE NOAHAR CUBMOrpadreskan
CCLISKE C YKA3aHUEM H&SEaHUS 1 HOMEPA XypHana

Noanucane k nesatk 30,10.2003 1.

DiresaraHo Ha XyPHa/IbHOM KOMINeKca 13aaTenserea
«[peca Ykpaiku», m,Kuis, eyn. [epois kocMocy, 6

u PrYN UNK «Hysawms», 428019, r.Hebokcapel,

np. W.§ikoenesa, 13.

06wt Tupax 11800 3k3.

Bakaa Ne (0148305, ueHa goroBopHast

Yupepurens Q00 «3xenepts,

uanarens CM/1 Cyxoea E.B.;

r.Kues, yn.lolxapoea, 21

IKypHan BbIXOAWT WECTb pasg s rof

60x84/8 6ym. dopm., 7,44 yon.new.n., 12,8 y4.-u3n.a,
3aperncTpupoBan MockomuteTom Poccuiickoi
Pepepaumm no nevarn 25.06.97 1., cepp. Ne016258
3aperncTpuposak MUHICTERETEOM: UHGOPMALMU
YkpauHer 11.06.97 ¢, ceup.cepun KB Ne2678

HoBas TexHuka u TexHonorns: UHTEPHET-0630p

HoBule Tapudbl u peruonsbl 6ecnaponeHoro ocryna B MHtepHet; Google Hayuunu paborats uHxeHep-
HBIM KaNbKyNATOPOM; OHAAMH NEPEBOANUK CAUTOB C «MePOrNUUYECKUX» S3LIKOB; OhhNainHoBan NOUCKOBas
cuctema TEK; 06HOBNeHHbie yTunuTel Magic Utilities; RAMDisk N0o380nseT yCkopuTe «mefieHHble» TIK;
nNporpaMma f/1s NPOEKTUPOBAaHNS U PACKPACKKU CaMONETUKOB M3 NnoTHON Bymarn; SymNet™ Designer 3.52
ot Symetrix Audio Inc.; obHoBneHve 1.83 nporpammel Ans ayarousmepenunia PRAXIS or Liberty
Instruments; MO Audiomatica CLIOwin ons 3nexTpoakyCTUHeCKUx U3MePUTENLHEIX CUCTEM; rUrepMUHMa-
TIOpM3aLmnA Lndpoebix BuaeodoTokamep: Sony DCR-IP1 MicroMV, Samsung ITCAM, Sanyo Xact DMX-
C1, Panasonic D-snap SV-AVt00, Mustek DV4000, Fuji Axia; undgpoeo#t potobunorkns Allring ViewCatcher;
CambliA MUHUaTIOpHBIA MP3-nneep EMP-Z; nnanlleTHble ckaveptl Hewlett-Packard SJ 4600/4670 ¢ npo-
3PAYHON KPBILIKOM U TONWMHON 25 MM; «MaTepuHku» VIA ¢opmdaktopa nano-ITX; eupryansHas knasuary-
pa Canesta; XK nuH3a CRL Opto ¢ 3nekTpruyeckn nameHsemMbiM (POKYCHLIM PACCTORHUEM; XONOOMNEHUK
MMS Fridge ¢ sctpoeHHoin web-kamepoit; High-End sunun-npourpeisatent Roksan Radius 5; nceepocrpe-
nouHbIn XKW Lascar; 3-80n1bTOBbI OQHOKPUCTaNBHLIM reHepatop DS1087L; SiGe tpaHaucTopel IBM ¢
fr=350 I'Ty; UMC TeeppoTtentHoro rupockorna ADXRS300 Analog Devices; UMC ans aktueHbix RC-bunkt-
pos LT1568 ¢ yTunntoir aBTonpoekTMpoBaHmus; NpUeMonepeaaTdnki Lingposoro ayguonHTepdeinca
Wolfson Microelectronics WM8802/WM8803; BoamoxHbiit npeemyuk IGBT or Toshiba - TpaHaucTopel
IEGT; MouHbie MOIM 1 GunonspHble TpaH3ncTopbl SanKen ¢ BCTPOEHHBLIMWU KOMMEHCUPYIOLLIMMU Pe3nCTo-
pamMu 1 guopamMu AUIs ayauoycunuteneit 6e3 noacTpoiiku

E PalipxecTt 3apy6exHoin nepuoavku
JNamnoebii neHToAHbIn YM3Y Mo cxeme € «eUHUYHOM CBR3bI0» - KOHKYPEeHT LIupknoTpoHa; Namrosble Te-
NEPOHHBIE YCUNIMTENN C «TPAH3UCTOPHbLIM» aHOAHBIM HAMPRXEHUEM; NAMMOBLIA NPelyCUInTeNb C BUHWI-
KOPPEKTOPOM U perynatopom Tembpa; YM34 3eHa Ha KOMIMNEMEHTAPHbIX NOMeBbIX TpaHaucTopax; 20-sat-
THBIA TPAH3UCTOPHLIA YM3Y C NoNesbim BLIXOAOM B PEXUME Knacca A; aeTo\My/IbTUMeAWAHLIA YM3Y Ha
MMC ZXCD1000 B pexume knacca D; ceepxmanOlyMALmne BUHUN-KOPPEKTOPbI € aKTUBHBIM MOHUXeHUeM
TEMNOBbIX LWYMOB PE3UCTOPOB; BUHUA-KOPPEKTOPbI C HU3KOBONBLTHLIM MUTAHWEM; ruTapHLiiA DiFuzz; Tene-
¢OH Ha Na3ePHON yKasKe; UHOYKLIMOHHO-6aNaHCHLIA NETEKTOP MeTanna; NonuGOHUYECKUA ABEPHOIN 3B0-
HOK; TENEBUINOHHBINA TeCTOBLIN reHepaTop Ha AT90S8515; aBTomaTUdeCKOe 3apRaHOe yCTPOCTBO; Npeot-
Pa30BaTENbL HANPSXEHUA MOLHOCTLIO 5 BT; kOMNpeccop Ans HACTONLHOrO MUKPOGdOHa NepepaTiunka; asy-
KOBOW MPOLECCOP [/1A YYSIIEHNS! CENEKTUBHOCTM MPK NPOCNYWIMBAHAY, TENETPAMGHBIX CUrHanos; cUCTema
MUTaHUA TPAHCUBEPOB ICOM Ha OCHOBE NUTUA-UOHHBIX aKKYMyNATOPOB fn1s HoyTOyKOB; €nocob paclumpenns
pabosedt Nonockl yKOPOHEHHBIX/ Y ANMMHEHHBIX GP unn AWUnonei Npu ramMma- Unn OMera-corNacosaHum; pa-
MO4Has aHTenHa Bird-Cage-Loop u apyrue Hanbonee uHTepecHsie yCTPORCTBa U3 AECATKOB 3apybexHbix
XyPHanoB

EE CunTe3zatop yactoT ans KB-TpaHcuBepa ¢ ucnonsaoasmem MMC «npsmoro»
(o710 (=% T Lt ateasateiaeerraeeeitaserraatanniaaannn A.Tapacos

Ef rubpuaneii KB ycunutens MOLLHOCTM HOBOTO THMA ..cooveeereeeaannn.. . 10.MeTpos
Eﬂ MMHMcnpaBO‘IHMK WHTepHeT-pecypcChl € paanonobuTenbCkon TeMaTUKOoi
EE OcoGennoctn narotoenenus n HacTpoiikm YM Ha 142-148 Ml ....... A.TuroB

Ea QUA-UARL Wroru XIV demniorata EBponb o criopTueHoii paauonenenraumu. SK UBSUG

E KB TpaHcnBep 1COmM IC-708 ....uuuueeriaaaaaeeeeeeeeeeeeeeeeeeeeens B.Butxo, I.Boxxo
2 TenerpadHbie MAHUTYNATOPBI ........cceeereereeeeeraaanss . Kyarevkwii, K0.Caaukos
8 Hoeue mowHbie YM3Y knacca Hi-Fi ot «<MacTtep Kut» .......... I.ranmyes

] CoBpemennbiii npepsapuTenbHbIA YCUNUTESNb C MUKPONPOLECCOPHBIM
YIPABNIEHUEM .eeeeinrinninnrinntantnnsannnassnnnss N A Xapuwi
E‘E} Haw oTBet NogTuu-Yaury! _...... E.Komuccapos

EE'] CoBpemeHHbie MacCOEbie TeneBm3opbl. O HekoTopbix cnocobax ynyuleHus
KayecTBa usobpaxenus ..... e hteesereasieeiasereaeaeieaeaannra e ann Y. bessepxHuii

EE ®opmuposarens eupeocurnana ans nposepki paGoTocnocobHoCT
MOHUTOPAa VGA ....ccoveevnannanne. e eteae ettt enns 10 JlbicerkoB

eeerecereireaneane, A.Toppec

5 RU.EMBEDDEDFAQ .

Yacro 3anasaembie BOMPOCH! NO MUKPOKOHTPOYIEpamM U OTBETBI H& HUX

KOAOHKA PERAKTOPA

Mbl HeMHOrO 3aAEepPXanuchb € BHIXOAOM HaLero OKTOpbCKOro HOMepa - YX O4eHb X0Te-
JI0Ch BK/IOYUTE B HETO AAAXeCT-0630phbl MHTE@PECHLIX CXeMHBIX peLleHui U3 oKTaOPbCKUX
e HOMePOB aHrNMICKOro 3nekTopa u aMepukanckoro Ayauo3kenpecca.

3a0aHO HANOMUHAIY, YTO NOPa NPOAINTL NOAMNCKY Ha «Paanoxo66u» - NOAMCHAs Kamina-
Hus Ha 2004-# ron 3akanymBaercs B Hosibpe!

Haunyuwme noxenanus, Hukonai Cyxos



FlOBAN TEXHUKA U TEXHOAOINAYU

C asrycta BeefieHb! HO-
u Beie Tapuodbl Ha Gecna-
ke ¥ e, PONbHBLIA AOCTYN B WH-
‘."{-"’Teﬂcsom TepHeT OT YKpTenekoma
(http://www.ukrtelecom.ua/ru/services/internet/dostup.html}, o
KOTOPOM MBI yXe pacckasbizanu («PX» Ne1/03, ¢.5). Tenepb nto-
60l kmeBnsHUH, nMeowmii NK ¢ MmogemMomM, Moxet 6e3 kakux-nnbo
KOHTPAKTOB MW NPEAOMNNayeHHbIX KapTodek NoNy4nTbL 0CTYN BCE-
ro 3a 2 Konemnky B MUHYTY AHEeM K 1 koneiky B MUHYTY HOYbIO (C
2-00 po 9-00). Tenedon MogeMHOro nyna ana Ao3soHa B Kuese
5640000, noruH - mo6o CMMBON, @ NAPoNb He HyXeH. beaycnoBHo
NOMAOXWUTENBHO M TO, HTO CErofHA aHanoruyHblii 6ecnaposbHbIi
[OCTYN nercTBYET yXxe 1 B ApYrux o6nactsx - BunHuukon (Moaem-
HBI nyn 8-70-770-70-770, norvn no6oit, Nnaponk He HyxeH. http://
www.vn.ukrtelecom.ua/ua/services/internet/dostup/), nenponet-
posckoit (MogeMHbin nyn 744-94-84, norun ukrtel, naponk ukrtel.
http://www.dnipropetrovsk.ukrtelecom.ua/ua/billing/unpwd/)}, fo-
Heukon (Mogemubin nyn 340-8888, noruu nobon, Naponb He Hy-
xen. http://www.donetsk.ukrtelecom.ua/ua/services/internet/
bezpar.php), Xutommpckon (MopeMubin nyn 411-800, norun nio-
60i1, napone He HyXeH. http://www.zt.ukrtelecom.ua/ua/services/
internet/dostup/), 3anopoxckor (MoaeMHbIn nyn 225-69-69, no-
ruvn test, napons test. http://www.zp.ukrtelecom.ua/ua/services/
internet/dostup/), Opecckon (Mogemuniii nyn 730-70-70, norun
niobon  cumson, napons nwbon cumeon.  http://
odesa.ukrtelecom.ua/ua/services/internet/dostup/}, Xapbkosckon
(Mopemubii nyn 777-7777, norvn noboi, Napons He vyxeH. http:/
/www .kharkiv.ukrtelecom.ua/ua/services/internet/dostup/), Xep-
coHckoW (MoaeMHbIn nyn 427807, noruH nobow, Naponb HE HYXEH.
http://www.hs.ukrtelecom.ua/ua/services/internet/dostup/). MNpase-
na, ueHsl 3fech noka HeMHOro Bhitle, HeM B Kuese.

OpvH 13 caMbiX NONYNSIPHBIX UHTEPHET-Nouckosnkos Google Ha-
yuunu paboratb ¥ MHXEHEpPHbIM Kanbkynatopom (http://
www.google.com.ua/intl/uk/help/calculator.html). [1na storo B8 none
NOWCKOBOro 3anpoca A0CTaTOuHO BBECTU Maremarnyeckoe Bbipaxe-

. - 0%
5 [ AL y00gle comjcalcutator hmi v g r[NovcccGoogle> v @ - 100% v
-
Cougle
Google Web Search Fealures
Home How to use the Google calculator
A Akt Google Google's calculator tries to understand the prablem you are e
- attempting to solve without requinng you to use special syntax
Help Lentral However, It may be helptul to know the most direct way to pose
a question to get the best rasults  Listed below are a few
Googlle Features  suggeshions for the most common type of expressions (and a
few more escleric ones)
Sennnes 8 Toul
Most operators come between the two numbers they combine,
Q. Technolagy such as the plus sign in the expression 1+1
Find on this site Operator Function Example
. addition 3+44
. Search
subtrachon 13-5
rmultiphcation 7°8
dwision 1273
exponentiabion (raise to a )
power of) 1’

HUe, HanpuMep 2+2=. Kpome npocrentmnx apudmeTnuecknx onepa-
UM NOANEPXMBAIOTCH CTENEHHLIE U KOPEHHbIE, TDUIOHOMETPUHECKNE
¢yHkumm, norapudmel, akcnoHenTa, pakropvan u ap. BoamoxHa pa-
60Ta € KOMNNEKCHLIMY wucnamuy, GpU3nuecKuMK KOHCTaHTamu, nepe-
BOf, AECATMYHBIX YUCEN B ABOUYHBIE, EAVMHUL, U3MEPEHUA (HanpumMep,
4TO6bI BEIPAa3UTh 5 KUNOMETPOB B MUNSX, HEOBX0AMMO BBECTU 3anpOC
«5 kilometers in miles»}.

A Ha eLle 0gHOM honynsapHOM nouckosrke Altavista nossunca ox-
nalHOBbI NEPeBOAYMK CARTOB € «Meporndryecknx» a3btkos (http:/
/world.altavista.com/tr). HecMoTps Ha T0, 4TO NoKa NPsSMOKN NepPesos,
C SINOHCKOr 0 Ha PYCCKUIA OTCYTCTBYET, BO3MOXHOCTbL Nepesosa ¢ anoH-
CKOr0/KOPEMCKOro/KUTanckoro Aaxe Ha aHrMIACKuiA - BCE PaBHO OYeHb
nonesHoe Noacnopbe Afst oTeHecTBeHHbIX paspaboTunkos P3A, sna-
AEOLLUUX aHTNIMACKUM ropasfo nydlie, Yem sNOHCKUM. Tenepb Ham
BMNONHE AOCTYMHO HE TONBKO «KAPTUHOYHOE», HO U TEKCTOBOE copep-
XaHUe YMCTO asznaTckux web-cailToB, HE UMEIOLLIMX NONHOLEHHLIX aH-
rIMckux web-«3epkan», npuuem faxe ecnu Ha saweM [MK He mH-
cTannMpoBaHa NoANepPXKa NepornudoB, KOTOPbIE B 3TOM Cnydae n3ob-
paxaTes «3tokaMu». Pasdymeercsi, NepeBoanTCs TONBKO TEKCTOBOE
copepxanue, nepornudbl B kapTuHkax - gif/jpg ¢arinax ocraworcs,
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. I.Japanese fo Engllsh ] l anslate Q

Translate a Web page =« =
hitp M loshlba cop

]Japanese fo Enghsh _J Transkate
TOSHIBA E Add Bﬂm Elsdy Trenglslion o your site,
Tig: Click trie “Worid Keyboerd ok 1or ¢ conentert

aetrog 3 2 t@ﬂm mn}g-i or Russian olwac;‘rzrc
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October _For puvate home about the sale of-rh-e notebook PC
20th new product

About the sale of the spread vpe DVD videoplaver
4 whose ngh pichw e quality prow essive playback 1s

possible

October
17th

Ahont the cala af tha ninte PO YT aRaal

npuMep nepesosia ANOHCKOro BapuaHTa caiita ¢pupme Toshiba (Ha
KOTOpbI 60 noTpaqeHo Becero okono 10 cexkyHAa) Ha aHrNUIACKMIA
A3bIK NOKa3aH CBepxy Ha 3TOW CTpanuue.

Time Equals Knowledge unu cokpaueHHO
TEK Search - tak Ha3sana odnaitHosas no-
K“cKoBas cuctema, paspaboranHasn 8 Macca-
HYCeTCKOM TEXHONOrUHEeCKOM MHCTUTYTE (hitp:/
/tek.sourceforge.net). B yucne ee paspabort-
4MKOB - npogeccop Caman AMapacuHrx, BbIxO-
neu u3 Wpwv Nanka, roe noxope! Ha ayLiy Hace-
nenus HebonbluMe, a UeHbl Ha AOCTYN B UHTEp-
HEeT BbICOKUE (N0 ero gaHHbIM TONbKo 2% Hace-
NEeHUs 3TOK CTpaHbl MMEIT TenedOoHbl 1 elle
Menbwe - 0,07% - poctyn 8 uHTepHeT). TEK
Search nossonsieT kapg®HanbHO 3KOHOMUTb
BpeMs (¥ AeHbrY) NOAKITIOYEHUS NPV NOKCKO-
BOM 3anpoce, NOCKONbLKY NonL308aTesNb 0Tnpas-
NsieT 3anpOC B KPATKOM CeaHce NO SMEKTPOHHOIN nodTte (e-mail) Ha
LeHTpanbHbii cepeep TEK 8 Bocrore. 3aech cepeep vwer 3anpo-
weHHyo urdopmaumio, otéupaet 20 Hanbonee COOTBETCTBYIOLUMX
3anpocy web-cTpanuny, ¢uabTpyeT ux htmi-kon (no yMonyanuio yaa-
nalTca commets, meta ¥ Apyrie Tarv, NOBTOPSIOLIMECH CTPAHULLI
«3epkan», a Takke PUCYHKM), apxusupyeT (zip) 1 OTChINaeT Nonb3osa-
Teno Ha ero e-mail. [na yno6crea cocrasneHns 3anpoca 1 NpocMoT-
pa pe3ynsTatoB paspaborana ansda-sepcust KIMEHTCKOW Nporpam-
Mbl, koTopas ana Windows (2 MB) u Linux (1,3 MB) poctynHa 6ec-
nnatHo ¢ http://tek.sourceforge.net/ TEKdownload.html

O6Hosnén Magic Utilities 2003 2.31 (1,1 MB) - HebonbLuoit na-
KeT, BKAOHaloWmnin B cebs Tpu noneansuie ytunutes: Uninstaller Plus -
ynobHoe yaaneHne nporpamm, NpocMoTp nHpopMauun 06 yCTaHoB-
neHHbIX NporpammMax, StartUp Organizer - nobaenexve, peaaktmpo-

1=

Hime equals knowledge

9
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BaHWe, yaneHne NporpammM, crapryiowmx npu 3anycke Windows,

Process Killer - meHefxep 3anyujeHHbix Npoueccos. lNporpamma nMe-

€T KPacvBbIi W NOHATHHEIA MHTEPQEItC, CKavaTe e€ MOXHO 3aeck http:/
/www.magictweak.com/download/mgutil_231.exe

RAMDisk XP v1.7.100 (8,6 MB)

“‘\CENATEI IMYNUPYET XEeCTKMiA AUCK 32 CHET MC-

nons3oBaHms O3Y komnbioTepa. Mpo-

Fiie Help -

Load and Save] Memory Settings] Advanced] Usage )

Use these contrals to set the size arid ti(pe of RAMDisk you wakit to
create

Disk Type ’Hard I_Dlsk ) v]
Disk Size. ] 40 :EJJ MB

€ FAT16 Partition
‘& FAT32 Partition
O Unforrnatted”

Start RAMDIsk ] ]

rpamMmMy MOXHO CKOHGUrypMpOBaTL TaK, YTO OHa ByaleT 3arpyxarts
o6pas AMcKa B naMaATsL NpY cTapTe KOMNbIOTEPA 1 COXPaHsaTb 00pa3
RAM-gucka npy BBIKAKIOYEHWIM KOMNBIOTEPA, YTO 3HAYMTENbHO YCKO-
psiet paboty «mefanentbix» MK. Ckavate RAMDisk XP v1.7.100 mox-
HO No agpecy http://www.cenatek.com/files/newsoftware/

RAMDIiskXPV17.zip

SYMANTEC BaTb 06pAa3 XECTKOro AMcKa ¢

NOMOLBIO NPAMOI 3anNncK Ha

CD wnn DVD, TemM camMbiM Cyw,eCTBEHHO yNpouiag Npouecc apxmea-
UMM BaxHbIX AanHbiX. MpefycMoTpeHa BO3MOXHOCTb fobaBneHus
¢}aitnoe K paHee cozfaHHOMy 06pasy, NTO yCcTpaHsieT HeOBXOAMMOCTb
NOBTOPHOTO KNOHWPOBaHWUS BCErO AUCKA NP apxuBauun 0BHOBREH-
HbIX hainnos. MporpamMmMy oueHs yaoGHO ucnonb3osaTs Ans GuicT-
POro KNOHMPOBAHMA CUCTEMBI C OQHOro KOMNLIOTEPAa Ha Apyroin u
npu 3ameHe BMH4YecTepa. ftp://ftp.gata.edu.tr/Utility/
Norton%20Ghost%202003.zip

Intel Application Accelerator v2.3 (1,93 MB) -
Apansepa Intel ong ysennyeHns Nnpon3B0AUTENBHO-
ctm MK, paboraowmx Ha npoueccopax Pentium. Mog-
fepxmBaiorcs cnegyrowme yuncetsi: 810, 810k, 810E2,
810L, 815, 815E, 815EP, 815G, 815EG, 815P, 820,
820E, 840, 845, 845E, 845G, 845GE, 845GL, 845GV,
845PE, 850, 850E, 860. B nakeTe nmeetcs ytmnuTa, AeTanbHo WH-
dopmMupyowas 06 yCTaHOBNEHHBIX B CYCTEME XECTKuX guckax, CD-
ROMax v gp. ftp://aiedownload.intel.com/df-support/4857/eng/
iaa23_enu.exe

KillDisk Professional v2.0 (482 KB) - ytunuta A NOAHOrO yHU4-
TOXEHUS JAHHBIX HA XECTKOM AnCKe umm amuckete 6e3 BO3MOXHOCTU
BOCCTAHOBMEHUS. 3T0 NONE3HO, €CNU Bbl PELLIMIM NPOAATL CBOW XEC-
TKWIA ANCK 1 XOTUTe obBezonacutb ce6f 0T BOCCTAHOBNEHUN Bawle#
UHGOPMaUUM NOCTOPOHHMM NIMLOM. Y3NATh MOXHO KaK LieNblid AWCK,
TaK v OTflenbHuit ero pazgen. MNporpamma paboraer ms-nog DOS.
Ckauars KillDisk Professional v2.0 moxHo ¢ http://www.bloobin.com/
fosi/fo-akdp2.zip

Hoeas Bepcus maneHobkon ytmnmntkm Driver Collector 1.2 (74 KB)
HaleT U CKonNUpYeT YCTAHOBNEHHbIE ApaiiBepa v conyTCTBYOWME
¢arinel Bawen CUCTEMbI B OTAENBHYIO NANKY, 4TO NONE3HO Npu nepe-
ycranoeke OC, 0COBEHHO, ecnu yTepsHbl KHCTanNaTopbl HEKOTOPbIX
apaveepoB. Mporpamma paboTtaer co Bcemu Bepeusamu Windows, a
ckauaTb eé MOXHO otcioaa: hitp://www.angelfire.com/ex/xxx961/
Bassam.zip

Access Administrator Pro v3.0 (922 KB) naponvpyeT 1 orpauu-
4MBaeT JocTyn K Gaitnam u NpUNoXeHUAM Ha KoMNbloTepe. 3aliu-
Ta ¢aiinoB aKTUBUPYETCH aBTOMATNHECKM B 3aBMCUMOCTY OT MEHK
nonb30BaTenNs 1 TEKyLWEero BpemeHu. Hanprmep, Bbl MOXeTe 3anpe-

Norton Ghost V2003.775
(54 MB) nosBonser cosfa-
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_ CurentUser: Kail State: Passeve,

TMTb AOCTYN B MHTepHeT ¢ 9.00 0o 17.00 v paspewwmrs A0CTyN TOJIBKO
k Microsoft Office (410661 cOTpyAHUKM paboTany, a He Wapumcs No
VMHTEPHETY :-). Bce HACTPOMKu NOg Kaxaoro nonb3oBarens HAMeN-
ayanbrbl, Ckadate Access Administrator Pro v3.0: http://
www.softheap.com/download/acadmpro.zip

Paper Airplane Factory v1.10 (1 MB) - nporpamma ans npoek-
TUPOBAHUA CAMONETUKOB U3 NNOTHON Bymarn. MoxHO 3afaBaTh KOH-
urypaumio camoneTmka, ero packpacky v Hagnucu. Peaynbrart no-
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ChiflaeM Ha NpUHTEp, 3aTeMm 3aroTOBKY BHIDE3aeM M CKNnafpisaem No
MHCTPYKUMU ¢ KapTuHkamu. Paper Airplane Factory v1.10 gocrtynHa
3fece: http://www.dtmedia.lv/files/games/PaperAirplane.zip
Symetrix Audio Inc. (http://
L] www.symetrixaudio.com) - u3arotosm-
osymetrlx Tenb NpodeCCUOHANBHOrO ayamno-
obopyfoBaHus .- npoanrpeninna
ceoe 10 SymNet™ Designer o Bepcvm 3.52. BeefieHbl BO3MOXHOCTb
ABTOMATMYECKONO BHIDABHUBAHMS BPEMEHM 38ePXK1 0BbeaMHEHHbIX
B matpuuy SymNet™ ayauoyctpoicte, Bknodas mobbie DSP; 31-no-
NOCHLIN rpaduryeckuit 3KBanan3ep,; BO3MOXHOCTb BHELIHETO ynpae-
nenuns sepe3 RS232/485; makcumaneHas 00OpPOTHOCTL GMNBTPOB
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napameTpUYeckoro akeanaisepa yeenuiena no 50 ¢ uenbio Hambo-
nee 3hdEKTMBHOrO NOAABNEHNS Y3KOMONOCHBIX NMOMEX; MaKCcumarb-
Has CTeneHb KOMMPECCMI KOMMpeccopa paclmpena Ao 6eckoHeuHo-
CTu, T.e. B TaKkoM pexume dopmupyeTcs nummtep. becnnarHo sarpy-
aute SymNet™ Designer 3.52 moxHo (pa3mep 4,95 MB) ¢ http://
www.symetrixaudio.com/software/symnet-designer/sd-080703-v352/
SymNetinstallervV3_52.exe

O6HosneHa go sepcuu 1.83 mporpamMma ans uamepenuii 8 obnactm
ayaMoTexHUKY, akycTudeckux npeobpasosatenedt u T.n. PRAXIS (cwm.
«PX» Ne4/2002, ¢.5, 6) pupmel Liberty Instruments. Tenepb oHa yme-

eT paborarb U CO 38Y-

KOBBIMU  KapTamu,
noafepxuvearLmm

4acToThl AUCKPeTn3a-

15 Frequency = 8531kHz LA 192 'y, ynque-
dB/dv =5 Ha TaKxe TOYHOCTb aB-
Tokanubpoeku. bBec-
nnaTHo 3arpysuTtb
MoxHo € http://
www.libinst.com/
praxis_download.htm

NMtanbaHcKkasn
Audiomatica (http://www.audiomatica.com) Toxe Beinyckaet soft/
hard ona anekTpoakyCcTu4eckux uamepurenbHbix cuctem. Eé MO
CLIOwin otnmuaeTcs OT aHanoros BO3MOXHOCTBIO 3MepeHus He ToNb-
KO Ha CMHYCOMAANLHOM «CKonb3sLlem ToHe» Sinusoidal Sweeps, o u
Ha NCeBAOCyNarHbIX CUrHanax, 67mMskmnx No CTaTMCTUNECKUM Xapak-

w80 7

Certei = 19688
Quter = 317 6mdB

255 g 285"

I 1ose | ree .

e .

AUDIOMATICA

wers

TEPUCTUKAM K pearnbHol Myaeike - MLS (Maximum Length Sequences)
u FFT Averaging ¢ o6bemom o 128K Touek. Uamepsatotes AYX, PYX,
B3, nMneaaxc, uMnynbCHas xapakTepucTika, 3aBucuMocTb 2...5-1
rapMOHKK OT HacToTel U Ap. B kauwecTee 6ecnnarHOro npunoxenus
vMeeTCs Kanbkynstop napametpoe Tuna-Cwmona. MNpegnaraemote
0019 u3aMepeHut NNaTtel OTAMMAIOTCH OrPOMHBIMU 3anacamu no ne-
perpyake, 8 wactHocTn PCl sapuanTt PB-4281 obecneunsaer 18-
paspsgHoe ALM/LAT ¢ MakCuManbHbiM BXOAHBIM HanpsXeHuem
283 B (unu +40 dBV).
FMnepMuHuaTIoOpU3aL s - Tak MOX-
S ON Y HO OXapaKTepu3oBaTh TO, HTO MPOUCXO-
= auT cerogHa B o6nacTu U posbix Obi-
A\ ToBbIX BUAEeodoTOKamep. Hekotopuie
sugeokamepsl, obecneursal-
wue 6nuakoe k DVD kauecTso,
| yXe ymeLLaloTea B (pyaHON Kap-
¢ maH. Hanpumep, ceroghns ca-
f Masl ManeHbKas B MMpe BUaeo-
g Kamepa C 3anucCbio Ha JenTy
; . Sony DCR-IP1 MicroMV
f Handycam wumeet rabaputhl

40x92x70 MM ¥ MacCy 4yTb

6onbwe 200 r (http://

< news.sel.sony.com/
4 B pressrelease/3927). Oxa cHab-
xeHa ontukon Carl Zeiss ¢ 10-
KpaTHOM ONTUYECKON TPaHChO-
kauuen (undposasa o x120) n
MeranukcensHont CCD-marpu-
Lein, obecneumsatoLeit B GoTo-

pexume paspeluenme fo 1152x864 nukceneit, a B BuAeO - 520 nmkuit

no ropuaoHtanu. Kacceret Tuna MicroMV xearaet Ha yac supeosany-

e, a GoTo xpaHnuTes Ha draw-kaptax Memory Stick Duo™ (po 512

ME). Ans cesau ¢ MK ucnone3ayiotes USB n iLINK/IEEE-1394, uena
HoevHku $1200.

Samsung HOBYIO CEPUIO KaMKOPAeposB

ITCAM-5/-7/-9 (http://www.samsung.ru/

products/audio-video/camcorders/mpeg4/

ELECTRONICS itcam-9/) B MakcumanbHOM Komnnektaummu

(ITCAM-9) npepnaraet 3a

R $600. B H1X BWGE03anuchb Bbl-

e T < .~ PonHAeTcR B ¢dopmare

C ¢ MPEG4 Ha BCTPOEHHbLIA MU-

o HUATIOPHLIA XECTKUH ANCK

) . - e emkocTblo 1,5 TE. Pa3mepel

ITCAM 62x105x36 MM, macca

i 195 r. Kamepa cHabxena M3C-

. martpuueit Ha 315K nukcenen n

m obbekTneom ¢ 10-KpaTHbIM On-

TUYECKUM TPaHCGHOKATOPOM,

obecneuviBaloWumm pa3pelue-

Hue 640x480 npm 30 kagpax 8

cexkyHgy. Bpemsa 3anucu / no-

TOK [MURYT/MOUT B C] Ang pas-

HBIX pexyMoB cocTaensioT: VGA

Super Fine 66/3, VGA Fine 80/2.5, VGA Normal 133/1 .5, QVGA Super

Fine 133/1.5, QVGA Fine 200/1, QVGA Normal 400/0.5. B ¢oTope-

Xume Ha ¢naww-kapty Memory Stick 8 MB ymetiaetcs ot 60 go 240

CHUMKOB C paspelueruem 640x480. ITCAM ymeioT paboTtate U Kak

MP3-nneep, ¥ kak crepeoaukTodoH (560 MunyT), u kak WEB-kame-

pa. Cesab ¢ MK ocyliecTensercs vyepe3 USB 2.0, sHepronotpetre-

Hue 4 BT,
, Sanyo (http://www.sanyo.co.jp) naua-

// ,.' na ebinyck uudgposoi euaeodoTokame-
i pol Xacti DMX-C1 ($630) pasmepamn

i 69x34x108 MM u Be-
coM 174 r C y4eTom
Gartapeu. Ee ornmua-
er 3,2-meranukcent-
Has CCD-marpuua »
BbICOKOKA4€eCTBEHHbIM
obbexTue ¢ ¢okyc-
HBIM pPaccToaHUEM
38..220 mm u 6-xpar-
HoW TpaHcpokaumen.
B HOpManbHOM pexu-
mMe rnybuHa peskoctu
ot 80 cm go Gecko-
HEUHOCTH, B pexume
cyrnepmakpo - oT 2 Ao
60 cm. Bugeo 3anu-
cuiBaetcs Ha 512 Mb
¢rnaw-kapty TMna SD
¢ VGA paspellernem
o 640x480 npu 30
Kagpax B CekyHay B
¢dopmate MPEG-4
(Crepeo3eyk B AAC); B 3aBMCMCMOCTM OT CTENEHM CXaTus ymeLlaer-
cs 01 21 munyTe (TV-SHQ) go 2 wacos 42 munyTh (Web-S) Buaeops-
na. DoTocHUMKOB € paspetuesuem 2048x1536, 1600x1200 u 640x480
8 opmaTte jpg ymelLaertcs Ha ogHy prali-kapTy CooTeeTCTBERHO 491,
785 un 3920. JIMTUI-MOHHOrO akKyMynsTopa XBaTaer Ha vac Herpe-
PHIBHOM BMAE03ANMCH UM [BA 4aca BOCTIPOU3BEAEHUS.
rabaputel HoBbix Kamep cepun D-snap Panasonic SV-AV100
33x90x65 mm (32
S UCKIIDHEHnEM
Panasonic ;775"
KpeguTHas Kaprou-
g SR ka), macca 160 r.,
ueHa okono $1000
¢ (http.//
www.dcviews.com/
press/Panasonic-
’ SV-AV100.htm).
Q10 nepeas B
Mupe BupeodoTo-
Kamepa ¢ 3anu-
cbio BUAEO B pop-
mate MPEG-2 na
¢naw-kaptol SD

e,
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(no 512 MB, Ha koTopyto ymMewaeTes 1o 20 MUHYT BUAEO C KAYECTBOM,
cpasHumbiM ¢ DVD, unu.Heckoneko yacos B ¢popmate MPEG-4).
800000-nnkcenshan CCD-maTtpuua B dotopexnme obecneunsaeT
VGA-kauectso (640x480), a obbekTMB nmMeeT 10-kpaTHBI ONTUYEC-
KUI TpaHncgokarop.

MPEG4 w MP3 o6beauHenbl B mynbTukombaitke
m ustek | DV4000 or Mustek (http://www.gadgets.co.uk/mustek-
dv4000-digital-video-
camera-mpeg4.html), ko-
TOpbIA UMeeT rabaputhbl
82x33x62 MM, maccy 94 1
n uery $200. Ycrpoiicteo
yMeeT 3anucebiBaTb Ha
¢naw-kaptel  Secure
Digital (SD) n Multimedia
Card (MMC; B koMNnekTe
- opgHa 32 MB) suzeopan
640x480 npu 10 kaapax B
cekyHay u 352x288 npu
30 kagpax B cekyHay C
MPEG4 cxaTtueM; B HoTo-
pexume 2,1-meranmk-
cenbHas CMOS-mMaTpuua
obecneurBaeT CHUMKM ¢ paspellenmem no 1600x1200 nukcenen, Ko-
Topble CoxpaHaTea B ¢popmare jpg. 3eykosbie daiinbl B popmaTax
ASF, MP3, WAV MoxHo 3arpy3uts ¢ MK yepesa USB v nocne aToro
npumenate DV4000 kak MP3-nneep. SIUTUH-MOHHLIA aKKyMynaTop
MOXHO 3apsxkaTb Kak 0T BHELUHEero CeTEBOro 3apsaaHoro yCTponcTea,
TaK 1 yepe3 USB.

LUndposas ¢porokamepa Fuji Axia (http:/
/www.cameratag.co.uk/fuji-axia-slim-shot-
digital-camera-features.html) nonana s Knu-
ry pekopnos NuHecca kak camas
TOHKan - ee pa3mepbl 86x54x6 MM,
a macca 35 r. CHabxenHaa CMOS-
maTpuuen Autobrite™, ona obecne-
yuBaeT paspellenve 640x480 c 3a-
NUCbIO Ha BCTPOEHHYIO pN3w-namats 8 Mb.

Taunsarbckas Allring
b (http://www.allring-

Allrlng tech.com.tw/english/main_light.htm) o6beguHum-
na undposyio poTtokamepy m
) 6unoknb - ViewCatcher VC-
e 133 wumeer rabaputnl
159x93x49 MM, Maccy 367 ru
St nofie3Ha He ToNbKo PoTOOXOT-
& o Hukam. BuHoknb 8x30 mm ¢
) : ’ yrnom 3penus 5,8 rpagyca no-
g s nonnex 1,3-MeranukcensHoi
CMOS-matpuuelt, obecrneun-
BawlWlen pa3speweHue Lo
1280x1024 ¢ coxpareHuem oo
190 kagpos Ha ¢pnaw-kapTy SD 64 MB. MuTanue - oT ABYX 3NEMEHTOB

AAA. Cesa3b ¢ K ocyulectenseTtcs yepes USB-nopr.

A camblii MVHNATIOPHBIA HA CErogHa
MP3-nneep EMP-Z BuinyckaeT kopeu-
ckasn Eratech (http://www.eratech.co.kr/
eng/prod/pro3.htm). Ero onamertp 42
MM, TonwmHa 10 MM, Bec 15 1. B Poc-
CUKM OH yXe [OCTYNEeH No LeHe YyTb
6onbwe $100 B MHTEpPHET-MarasvHe
digitalshop.ru. HYepe3 coBMeLleHHbIN
USB/phone pasbeM npon3soamuTcs 3ar-
py3ka mp3-pannos (HoNycTUMbIY aua-
nasoH Butperitos ot 8 fo 320 K6/c) so
BCTPOEHHYIO pNaL-namaTs 128 MB, noa-
3apagka IMTUA-NONMMEPHOTO aKKyMyna-
Topa (KoToporo xsaTtaeT Ha 8 yacos pa-
B0TE), a Takxe NoAKNIoYEHUE HaylLuHW- Y )
KOB, Ha KOTOpLIE Pa3BNBAETCH MOLLHOCTb N

6 mMBT.
K MUHUATIOPHBLIM B CMbICNE TONLLM-

(ﬁﬁ] HEWLETT" .. -scero 2,5 CM - MOXHO CMeno oT-

PACKARD rectu Hosbie nnaHiueTHbIE cKaKnepbl
¢opmata A4 Hewlett-Packard

Scandet 4600 n 4670 (http://h10010.www1.hp.com/wwpc-JAVA/
offweb/vac/us/product_pdfs/sj4600.pdf). B komnnekte obowx - cnana-
MoayNb inA ckaHnposaHua 35-mm GoToNNEHoK. PaspagHocTs npea-
CTasneHvs ugeTa - 48, ontuyeckoe paspelueHue 2400x2400 dpi, cea3b
c MK yepe3 USB 2.0. OcoBeHHOCTb KOHCTPYKUMM ~ MPUXUMHBIE KPbILLKK

HOBAYN TEXHUNKA U TEAHOAOIAY

BLINOMHEHb! NPO3payHbIMKM U3 NPOYHOTO nonmkapboHaTHoro crexna,
4TO NO3BONSET KOHTPONNPOBATL PACHIONOXEHNE CKAHMPYEMOTO [OKY-
MeHTa nocne Toro, Kak KpblLKa 3akpbiTa, Ho A0 COBCTBEHHO CKaHWUPO-
BaHug, NpUyeM «IMLUOM BBEPX». Bec ckanepa 1,4 kr, Makc. notpebns-
emas MolHocTb 15 Br.

VIA Technologies, Inc. (http://

vp’ WWW.via.Com.tw) Hauana BeINyCK MaTEpPUHCKMX
‘ JA

we connect

mnart (on9 muHunlK,
OPVEHTUPOBAHHbLIX
Ha MynbTMMEnua)
dopm-dpakTopa
nano-ITX. Wx pas-
mepbl 12x12 cm,
npoueccop
NanoBGA VIA
Eden-N 3asumaer
npowanb BCEro
15x15 MM (BueTBe-
PO MeHblle, Yem
Intel® Pentium®) n
OTNIM4aeTCca OYEeHb
Maneim (4 BT B Bapu-
aHTe C TakToBOW 4a-
croton f=533 MlNy, 6
Bt npu f=800 Ml'y, 7 #
BT npu f=1 ITu) ’
anepronoTpebnerun-
eM, T.e. soobLie He
TpebyeT oxnaxpe-
HUS| BEHTUNATOPOM. A B
COBMECTHO C uMNCe-  processor S
Tom VIA CLEZ266/
8237 (ceBepHblit/loxHbIN MOCT) Nepeas nano-1TX coaepxut nHrerpu-
posanHbli MPEG-2 pnekonep, S-video TV-out, 6-kanansHblil 3BYKOBOW
koaek VIA Vinyl Audio integrated 5.1, noptet USB2.0 1 10/100 Fast
Ethernet, Serial-ATA-koxTponnep ¢ nopaepxkon RAID 0/1, pasbems
SODIMM RAM u miniPCl.

AmMmepukaHckan ¢pupma Canesta (http://

CA@TAM www.canesta.com) 3asepwuna paspaboTky

yunceta (BoiNoNHEH No 0,25-MUKPOHHOMN Tex-

InteB Pentum®

1 cent con processor

HONOMMK, U3roToBUTENDL - TarBaHbckan UMC) u ontnyeckux koMno-
HEHTOB (M3nyuaTens MolwHocTelo 60 MBT, VIK ceeTogmona, ontuuec-
KOW CUCTEMbI, CEHCOpa) BUPTyalbHOM KNasuaTypbt, KOTOpas npoeum-
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Fhe trmetiog has been
et La Tharviey
at Ppn

Ty, T

(Y

iy
e
3%

pyeT Ha mobyio POBHYI0 NOBEPXHOCTb M306paxenue CTaHAAPTHOW
(QWERTY) knaBuaTtypb! ¥ cneaut 3a noseBneHvem nansues nonb3o-
BaTens Ha NnoLaaKax, CoOTBETCTBYIOLUX ONpeaeneHHbIM KNaBullam.
C paccrosHus 30 cM npu yrne pazseptku 50 rpanycoB yCTpOUCTBO
GOpMUPYET BUPTYanbHyIO KNaBuaTypy pasmepamiu 278x98 MM v «on-
pawwusaer» ee 30 paa B cexyHay. Bnaropapsa pa6ote cercopa 8 UK
AvanasoHe cucTeMa HopManbHO paboTaeT Aaxe NPU SPKOM AHEBHOM
ocsetyeHvu. MpuHUMN AeNCTBUA CEHCOPa 3aLLUMLLEH AECATKOM naTteH-
TOB M OCHOBaH Ha ONTUYECKOM «pajape», pearvpyioliem Ha yMeHb-
wieHve «AUCTaHuuMK A0 NPensSTCTBUS» B Cyuae NOSBIeHUs Ha TO unn
WHOI BUPTYanbHOM KNaevwe nanbua nonk3osartens. Fabapurel u cTo-
MMOCTb BCEX KOMNOHEHTOB NpUMEpHO TaKue Xe, 4To 1 Y NPOCThIX Te-
nekamep, CKOPOCTbL BBOAA - 10 50 cnoB B MUHYTy. HoBUHKa HaueneHa
Ha vucnonb3oBaHue ¢ kapMaHHbiMy MK, oprakaiaepamu, MOGUBbHBI-
MU TenedoHamMu cneayloLLero NOXoieHVs 1 1.n.
Xuakokpuctannuueckyto nuHsy LCVL1 ¢ anexTpuueckn name-
HsieMbiM OKYCHBIM paccTosiHuem paspaborana wotnaHackas CRL
Opto Ltd (http://www.crlopto.com). K AByM npO3pauHbiM 3neKTpo-
aM, pacnonoXeHHbLIM CBEPXY Y CHU3Y XWUAKOro xpuctanna npunara-
eTCs NepeMeHHOE HanpsXeHve, 4actoTa 1 aMnnnuTyaa KOTOporo Bbi-

CHSS

Refractive index profiles

6upatTcs Takum 06pa3om, HTO6E NyTeM T.H. <
MOAanbHOW agpecauvun (NPOCTPaHCTBEHHOIO
pacnpeaenenns nons) aedpopmauus 4oCTUra-
na MakcMMyMma no Kpasim u Hyns B CepeaviHe
NUH3LL. B nnuH3ax ¢ anepTypoit 5 MM Takum
06pas3oM ynaeTcs n3mMeHsTh ONTUYECKYIO CUMY
ot 0 10 2 aMONTpUiA, T.e. ynpaensaTs HOKYCHBIM paccTosHueM oT 6ec-
KOHeyHOCTY a0 50 cM. Bpems peakuvu - OKONO CEKYHADI.
MMS Fridge - Tak 6yfeT Ha3RaH uHTern-

E] ElectroluX nexTyanbHbin XONoAWUTbHUK LBEACKON

Electrolux (http://www.pmn.co.uk/
20030806electrolux.shtml), B koTOpLI BCTpoeHa web-kamepa. bBna-
roaaps 3TOMy X03fiKa MOXEeT AUCTAaHUMOHHO cAenaTtb GpoTo ero co-
NepXVYMOro U OTNPaBUTL Ha CBOI «MOBUMBHUK» B BUAE MyfnbTUME-
anitHoro MMS-coobuyenus, 4ToOB y3HaTh, Kakue NPOAYKThbl HYXHO
Kyn1TL Ha NyTW AOMON.

ROKSAN

AHrnu#ickasna
Roksan (http://
www.roksan.co.uk)
B High-End Bu-
HUN-NPOUIpLIBA-
Tene Radius 5
($1500) pasmepa-
Mu 400x350x150

MAIN BEARING SPINDLE

TTER SUB-PLINTH
MOTOR BLOCK PLA
74
i L—.I T
N
I SUB-PLINTH DE-COUPLING
MAIN PLINTH UNTS

MAIN BEARING HOUSING

MM Y MACCOo# 7 Kr WnUHAenb, ANCK, 24-NONIOCHBIN CUHXPOHHBLIN 35EK-
TpopBuratens u ToHapmM Nima MOHTUpYeT wa oTaenbHeEX cabuiaccy,
pa3ea3aHHLIX B TPEX TOYKax 0T OCHOBHOrO waccu, B pesynerare ypo-
BeHb POKOTa (nomex oT Bubpauuit) He npesbiwaeT -75 ab, a koaddu-
uveHT getoHaumn He 6onee 0,04%. nck BLINOMIHEH N3 LITOro Kycka
Npo3payHoro MeTunMeTakpunara (OpraHMueckoro cTekna) u Bhirns-
AUT oueHb 3G QeKTHO.

9-cerMeHTHbIN LUBETHON XXWAKOKpUCTan-
NUYECKUA NCEBA0«CTPENOYHBINY MHAUKA-
Top ypoeust EMA1710 Brinyckaetcs ¢pup-
mon Lascar Electronics (http://
www.lascarelectronics.com). OH yao6eH
Tam, rae BaxHee He unpPOBOe 3HaueHWe
v3aMepseMoro Toka N HanpskeHus, a ero
OTHOCUTENbHBA YPOBEHb W HanpaBrneHue
vameHeHus, auHamuka. OH uMmeeT Hanps-
XeHve, COOTBETCTBYIOLEe KOHLY WKabi,
paeHoe 1 B, paspeuwerune (nepexoa K CO-
cefHeMy cerMeHTy) 125 MB, uactoty 06-
HoBnenus 10 Iy, HanpsxeHve nutanus 5...12 B, notpebnsemeiit Tok 6
MA. Pasmepbl 43,5x21,4x5 MM npu MHGOPMATUBHOW HaCTW LUKk
31x14 mmM. ABToKanmBpoBka obecneuunBaeT wratHylo paboty B Tem-
nepartypHom auanasoHe ot 0 go 50°C.

Dallas Semiconductor npeacrasuna (http://www.maxim-ic.com/
quick_view2.cfm?qv_pk=3942) DS1087L - nepBuiit B Mupe 3-BONb-
TORbBI LWUMPOKONONOCHKIA OAHOKPUCTaNbHLIA reHepatop. Ipu xo-
agpPpurumeHTe CrNaxuBaHNs BLIXOAHOrO curiana 2 % unm 4 % oH obec-
neurBaeT ypOBeHb NapasuTHBLIX ANEKTPOMarHUTHBLIX uanydeHui Ha 20
A6 MeHbLLe, YeM y aHaNorvuHbIX KBapueBkIX reHeparopos. DS1087L -
reHepaTop CUHXPOUMMNYNLCOB, KOTOPLIKA BbipaBarbiBaeT WPOKONooc-
HBI {CrRAXEeHHBIN) NPSMOYFONbHLIA CUrHan GpUKCUPOBEHHON YACTOTbI

Voo —» —T EEPROM CONTROL HE Eﬁc&lu'uéﬁ
REGISTERS
SDA 2WIRE DS1087L
- INTERFACE ADDRLC— ]
PRESCALER ]
PON FACTORY-PROGRAMMED
OSCILLATOR
l MASTER
DITHER : DSCILLATDR
CDNTROL OUTRUT
PRESCALER
—=-BY1,2,4.25 = out
DE
SPRD —— 4-| TRANGLE WAVE
o 1 GENRATOR | piyheR SiGNAL

B amanasoHe ot 130 k'u ao 66 M. 3TOT OAHOKPUCTANLHBIN npubop
NO3BONSIET BO MHOMMX NPUMEHeHUAX 3aMeHUTL KBapLEeBLI reHepa-
TOp (HeCTabuNBLHOCTL YaCTOTH B AanaloHe Temnepatyp 0..+70 °C
He npesbitaeT +0,5%). VIMeeT pexuM noHXeHHoro noTpetneHus v
GyHKUMIO BNOKUPOBKM BLIXOAA, YTO NO3BONNET NPUMEHSTL ero B yCT-
pOMCTBAX, KPUTMUECKUX K noTpebnenuio aHepruu, AByXNPOBOAHbIN
vHTepdEenc NPOrpaMmMUpoBaHUs, NPOrpaMMHoe NOHUXEeHUe MOLLHO-
cTu/BLKNIONEHWe. Brinyckaercs B 8 BeiBogHoM pSOP xopnyce, Ha-
npsxeHne nutaHus 2,7...3,6 B npu notpebnsemom Toke He Gonee 15
MA.

— B roHke ckopocTeit SiGe TpaH3uMcTOpoB ¢pup-
ZZ™ ma IBM ceroaHs n0BOBbHO OLLYTUMO Bnepean KoH-
=== KypenToBInfineon, Conexant Systems u Intel (http:/
e b e v wes [Wwww.eetimes.com/semi/news/
OEG20021104S0013) - et ynanock co3aatk TpaHauctope: ¢ f,=350
ITu, xoTOpbie OHa nnanupyeT NpuMeHsTL B UMC 9HP BiCMOS ang
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obCnyxuBaHus onTudeckux cetei cravaapta Sonet (160 Four/c).
MMC ADXRS300 ¢vpmsl Analog Devices

ANALOG (http://www.analog.com) - nepsbie TBepAo-
DEV'CES TenbHble TMPOCKONbI, OCHOBAHHLIE HA ABYX

NOAVKPUCTANNNYECKUX KPEMHUEBLIX CTPYK-
Typax iIMEMS®, kaxaasn 3 KoTopbix COAEPXUT PaMKy, 3NeKTpoCTaru-
4ecKy «3aroHsemylo» B pedoHaHc (f=14 k). CneuvansHuie eMKOCT-
Hble [aT4uMKv Kax[oW U3 PamoK HyBCTBUTESfIbHBbI K cuile Kopuonuca,
KOTOpas co3[A3eTca NPy yrAoBOM CMeLleHun Mukpocxemel. Paa yeu-
nurenen v AeMoAyNaTOpoB NpeobpasyloT CurHasbl AaTYUKOB B Bbi-
XOAHOW CUTHAM, NPONOPLUMOHANBHBIA YIAIOBOW CKOPOCTU. MpuMene-
Hve ABYX AaT4MKOB NO3BONAET KOMNEHCUPOBATE NOMEXU, BO3HMKAIO-
ume 13-3a subpauum 1 HeYrfoBLIX (MHEWHLIX) yekopeHuit. Mockofb-
Ky 3MEKTPOCTAaTNYECKME PE30HATOPH NS HopMankHow paborkl Tpe-

100K

AGND

2G --@

CORIOLIS BIGNAL CHANNEL

RESONATOR LOOP

Ep=)

ADXRS300

FIOBAI TEXHUKA U TEXHOAOAY

4th Order Design Info

Step 2- 4th Order Filter Respans

@ towpass]
° Narrow Bandpass

" Wide Bandpass

=

Step 3-dth Order Response Type

£ Custom Parameters
@ Bierworth;
C Bessel
| € #0258 Rippre
‘ £ Elliptic with 20dE Min Attenuation at F > 1.35 x Fcornar

C Bliiptic with 3648 Min Attenuation at F > 2 x Fcorner

Enter Corner Frequency, Fc

4th Order Butterworth Lowpass Filter

Fc (KHz} 1000]

Fc Range is from 100KHz to 10000KHz

o

To Entar Value Press Enter or Click Button

Bytor Hanpskenus okono 12...15 B, 8 UMC scTpoeH npeobpasosa-
Tens CHARGE PUMP, nossonsiowuit nuTare MUKPOCXEMy OT 5-BOfb-
TOBOIO MCTOMHMKA. YyBCTBUTENLHOCTL rMpockona - 5 mB/rpaayc 8
cekyHaly, HenuHendocTe 0,1%, notpebnsemeiii Tok 6 MA. Temnepa-
TYPHHIWU Avana3oH or -55 po +125 °C, makcumalnbHoe yckopeHue
2000g. KoHCTpykTuBHOE uchonHeHvie - BGA 7x7x3 mm, macca 0,5 T.
Ceepxmanowymawmn (C/LL=92 pB) v

‘7 Lumpoxononocmm (po 10 Mlu) akrus-
TECHNOLOGY Hblit RC-¢puneTp HY no natoro nopsaka

MOXHO noctpouTe Ha MMC LT1568 or

Linear Technology (http://www.linear.com/prod/
datasheet.html?datasheet=963). Bnok-cxema nossonsier GpopMupo-

Enter Passband Gain, Ho

4th Order Butterworth Lowpass Filter

Ho (VIV} 1 I

Galn Range is from 1VIV to SVIV

Ed EX

To Enter Valug Press Enter or Click Button

ugumnm.manmmvgpmwwzw
ERERY AN IR % 4
>

g

Barb noflocoson GuieTp 4-ro
nopsaka, a takxe asa Gpuib-
Tpa BYOPOro nopsaka C Bbl-
COKOCOrNacoBaHHbIMY Xa-
pakTepucTvkammn (4acroTo-
3aparnue KOHAEHCAToPb!

ABASIOTCH BCTPOEHHBIMY
8 MC v no3tomy corna-
COBaHb C TOYHOCTHIO He
xyxe +0,75%). MNuranve
moxeT ObiTb Kak OftHoNo-
AapHeiM oT 3 B, Tak v
ABYXNOfispHbIM 10 £5 B,
notpebnsemblit Tok 28
MA, MaKCUMaFbHbIA Bbl-
xoaHot - no 80 MA. KoH-
CTPYKTUBHOE UCMOAHE-
Hue SSOP-16. O6a kaHa-
na/nopbnoxa MetoT Kak
NPSIMON, TakK U WHBEpPC-
Hbl¥i BLIXOAbI, 4TO OYEHb
yAO0OHO ANs CTHIKOBKU He-
NOCPEACTBEHHO CO CKOPO-
CTHeIMK ALLTT. MpoekTypo-
BaHve GWALTPOB 3HAUU-
TEMLHO YNPOoLLaeT yTUIIUTa
LT 1568 Design Guide, ko-
TOPYIO MOXHO cKauaTb
(pasmep 890 KB) no appe-
cy http://www.linear.com
p d f
LT1568%20Design ver2.813.Xs.
370 anekTpoHHas Tabnuua
B popmate Microsoft Excel,
NO3BOASIOLLAA B CEMU UHTE-
PaKTUBHLIX Warax 3aaarth
XapakrepucTukn GpuibTPos
OT BTOPOr0 10 NATOro no-
PSAKOB v B pesynbTarte 3a
napy MUHYT NOSIYSUTL FOTO-
BYIO CXE€MY C HOMuHanamm
BCEX 3NEMEHTOB.

Y e

v
j -
nrv" i o
s v LT1568 Active Filter Design Tool
= 1. . TECHNOLAY Nt 3t
L el Rz Riz el
12% 172 12 124 e 2118 "
IWAL] ] INVE e
cn o Enlera Flles Vo B Designed: K
= A2 [pobustis pummp ]
127k o afsa 1210 This Take vell agp00: 00 Ihe Sl 3 1% 0 yous Jesygn
Botoult Deslgn e with Splir « AV Supplies
v OUTA 1 : ® ouTe . Fou a Single Supply Daign Click sha ChackBox
S0 L T . Betaw and KeDiaw the Schamatlc 5
DIFFERENTIAL C2A 28 OWFFERENTIAL
ard - s oUTRIITS. I ShigeSuppy 127V10 10v)
= ou——2 - L2 oute ~ Cempenen Lalues fin Ohms and pt
v Deslgn Typa % Standand sn
% A Urdes Butterworth Lowpaw Filtes Idaat Values
s M 1080 1050
ﬂ(] . [ Design Finishad Rt 1050 050
N o - = Click Buun Balow 16 View Selwnntic T 1565 1580 :
1 ig] rZ 18M 1820
- v v R2 1644 1820 182K
== gl v 1 oo sremas | weomow
Y TYPICAL CAPAGITOR VALUES
- 2141 2pF 2075%
-8
LS T Gl S oas - WER e B ) o Dposecn Rt Buipied FErY Wopwil Juwen lpun I ok S8l
mmuv-&mw-muwummgzw Gl 8y .K-hn“’- % . m v, T
wy -
k-2 i 2 &
ownem H e NS R o] | TTiok B Gaie -
T RLINSED
( VL [s5V)
, ot to Bsnpn Page VL i
LT1568 Active Filter Design Tool o et
TI:\IH"JO’_OGY
s il
N aow asign t [V 3 prrmenne e 16 o o
" NewDesign I - ol W.—M—L‘_ o L Ko e
' kM ”
o Rl B vk S . | !
Frtes a Tile dor Fittor To B Dugignad: 5K i ‘u s ¥
pPUBNAIL (UM ] . -
B . . R25 D05 a n‘"“ IJI!I. n 2 3K
— s 2 1 O
wsfors L1058 e O
. L] e OOUTIN
173 nos
. [ R < fw
- Stap 1-Selest Filter Order - 1081 Companant Vsluas . m
i 3K [ . N
¥
£* One or Two Znd or 3rd Order Fitters. E]— ol i AT -
~ . | Rt By a o
Ordar b [ Fill: Kz ae
rder Lowpass or Bandpass erhs oan h.
oz ome s
1 OnR th Order Gustom Lowpass Fiitsr vEC AV
[Zj 1% Gotas Titaiweri § owqiand Flia
N Commt Suwyonnty, bc = imiley
f Enter Vs e o 1Y —
To Enter Value Press Enter or Click Sutton =] 4 e
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HOBAYN TEXHUKA N TEXHOAOT WA
Mukpocxemel WM8802 wu
U.IO":SOI-TE-H! WM8803 or  Wolfson
mcroelecironcs @IBMP ~ Microelectronics  (http://
www.wolfsonmicro.comy} - COOTBeT-
CTBEHHO NepeaaTivK U NpueMHuK uudpoBoro ayanovHTepdgeica,

D} 24 578 MHz 7 12288 MHz

2

1 TOoNWKHOM 26 MM € TennoesiM conpotuenerneM 18°C/kBT (moayns

¢pU3NYECKU COCTOUT U3 MaTPULLLI TPAH3UCTOPOB, KaXbIM U3 KOTOPLIX
poniyckaeT Tok 40 A v Hanpsikenne 1200 B).

OueHb yBaxaemas ayamodpunamy Gprpma-mnaro-

TOBUTENL MOLLHBIX TpaHaucTopoB Sanken (http:/

/www sanken-ele.co.jp) npeactaBuna 150-eonsTo-

Bble N- U p-KaHasbHble MouHble MO-TpaH3ucTo-

psl cepun SAPMO1, cofiepxauiie BCTPOEHHbIE XOMNEHCUpPYIoLLue

peaucTopnl M anoabl, obecneuneaioime rno TY (nocne nasepHon noa-

s
o
o ifngl

L
Moduaton/gonersi purose § [~
10 funclion selecion =

KRERR
INT
CKST

auniovo
EMPHAD,

< 0aND

@ ovoo

BXIN

Nxout

nXMEK

%0ovDD

BIOGND

Ansiogue & Digital »

oa—oma WMBB02

DVDDy__) DVDD43

TMCXIGRIO0 44

. e

AnsicguetoDiptal | TBCKGRIO1 45}
- TLRCKGAIO2

Oegtal Signel Procasarg —<—€-

TDATA/GPIO3 47

—]

TXOGAOEN 88

MONHOCTBLIO COOTBETCTRYIOWEro cneuundukauvam IEC 60958/61937 n
EIAJ CP-1201 (S/PDIiF). O6a noanepxveatoT 4actToTel AUCKpeTH3a-
umm ot 32 po 192 k'L, T.e. NPUroAHLE! ANsl BCeX BUAOB COBPEMEHHON
ayamoTexHuky, Bkntouas DVD-audio. UcnonHenne - SQFP-48, Hanps-
xeHue nutanua 3,3 B.
Toshiba (http://www.semicon.toshiba.co.jp)
TO S H I BA paspabotana BO3MOXHOro npeeMHuka IGBT
TpaHaucTopos - IEGT (Injection Enhancement
Gate Transistor). [0 cpaBHeHUIO € CYLWECTBYIOUIMMKM PaHee MOLLHbI-
MU NepexmoyatensHeiM1 TpaHauctopami, IEGT obnapatoT Ha 23%
MEHbLUMM HAMPSXKEHUEM HACHILLEHUS] U CMOCOOHOCTHI0 KOMMYTUPO-
BaTh TOK A0 400 A npu Temnepatype 125 °C. Onn HacneayoT LeHHOe
CBOWMCTBO NONOXWUTENbHOO TeMNepaTypHOro koadduumeHTa, paspe- l D
wawwero 6ecnpobnemHoe napannenbHoe coefuHeHVe TPaH3UCTo- § I .
poB. OupMa Hayana BeIMyCK MOWHLIX MOAYNEN C MakCUManbHBM Ha- P = ;
npsokeHnem xommyTauum 4,5 kB 1 Tokom kommyTaummn no 1500 A . x> >
- ST1500GXH22, BLINONHEHHOro B BUAE «TabneTku» aguameTpoM 126

w

IGBT IEGT 9" =
o
Em:ter Ermtter - >
Gate ® Gate ‘ ToF *
P .
[ — g N - . B
i e oo .. 0
pl n ! Carrier distribution P Carner distribution . ‘
R B ] L ) ...._...? - :\. .
Oxidized|fil
e Elecyrons Hales - _:’ :
N =5
H Hules ¥ -
1 Elewtions ~
n i n N 0
n | N Ny e N
2 P S 5
. - H ’_ﬁ
Collector Collector
2 k3

roHKM B npoLecce NPOM3BOACTBA) HauanbHbiii Tok 10020 MA 1 yxop,
MpY M3MEHeHMN Temneparypbl Bcero Ha =1%, T.e. He Tpebytoume noa-
CTpoek 1 TepmocTabunuaavmm npy narotoeneHmn YM34. Makermans-
HO AOMNYCTUMBIN MOCTOSIHHLIN TOK nctoka 20 A, MMNYNbCHbIN - 80 A,
pacceviBaemas MowHOCTb 150 BT, BMecTe € MOwHbIMK 150 BT/15 A
BUnonspHLIMK cocTaBHbMK (Japnunrton; h213=5000...20000) Tpan-
aucTopamu cepui SAP16, Takxe cofepXauumm BCTPOEHHbIE Lenu
TepMokoMneHcauuu, noneesle SAPMO1 Bxoaat B ayanodunbekyto
rpynny LEXAM (Legend of EXcellent Audio Mosfet).
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CxemoTexHuka 10-BaTTHOro namno-
soro YM34 3npgpe Nupera (puc. 1) no-
BOJILHO CYLLLEECTBEHHO OTNMYAETCs OT TUNo-
BOW. 30eCk BLIXOAHOM KacKapg, Ha NeHTo-
pax V4, VS nocTpoeH no Manou3sBeCcTHOW
cXeMe «C eQVHUYHOW CBSA3bLIO», SBNKI0-
uietica kombuHaLven kaToaHOr0 NOBTOPU-
TeNs ¢ OBLINHBIM NEHTOLAHBIM YCUNUTENEM.
AMONUTYOB HANPSHXEHWA Ha kaToAax, aHo-
[aX Y BTOPLIX CETKaX 3TUX naMn OAvHaKO-
Bbl, NpyyeM Gasbl aHOAHBIX HaNPRXeHUA
0o6paTHbl KAaTOAHBIM U BTOpO ceTkun. [laxe H g 100, 0
6e3 obuweit OC Takoi kackan obecneav- T T o
BaeT k03QPUUMEHT rapMoHUK He Bonee
0,3% v no xapakTepucTykam 6nn3ok K Livp-
KNOTPOHY. HO VX 0Tnvuvie COCTOUT B TOM,
4T0 B LIpknoTpore TpebyeTca ABa nsonu-
POBAHHBIX UCTOYHWKA NMUTAHYIA NPY OAHOM
KOHCTPYKTUBHO NPOCTOM BLIXOIHOM TPaHC-
¢dopmatope, a 3fgech - HaobopoT, 0AVH
VICTOYHUK MUTAHUS 1 [1BA BLIXOAHBIX TPAHC-
dopmatopa Tr1, Tr2. B kayectse nocne-
AHVX MOXHO ucnone3oeatk 40...50-sat-
THble ceTeBble TPaHCHOPMATOPE TAKOW Xe
NpPOCTON, Kak v Ans LiMpknoTpoHa, KOHCT-
pykumy (oTHowenve 2Ri/Ra-a ona 3Ton
CxeMbl TOYHO Takoe xe, kak v y Linpknot-
poHa - pasro 0,13), HO xOpoLIO cornaco- ‘°°m°" ° 100u {10V
BaHHbIe NO xapakTepucTukam. Mpu camo- )

Pnc.2

K2

EF86 ECC83 ECC82 2xELBS CTOSITeNbHOM U3roToBNEHVM Lienecoobpas-

- HO KOHCTpYKTUBHO Tr1, Tr2 o6beavhuTe B

0HOM TpaHc$OopMaTope C OQHON BTOPUY-

HOV 06MOTKOW W IBYMS TLLATENEHO COrna-

COBaHHEIMU, HO XOPOLLIO U30NVPOBaHHLIMU

BLICOKOBOJILTHEIMY C OTBOAaMU OT cepeav-

Hbl. AnemMeHTwl R23C9, R24C10 o6pasytoT

Tra LIENOYKY 2BTOMATUYECKOrO CMELLEHVSs), a

+Up, Hy qyepe3 R13, R14 3asepena OOC 8 katonbl

>—o namn V2a, V2b nepeoro kackana apavise-
v
k

pa. da3ouHEepTOp BLINOAHEH Ha NeHToae
V1 B TPUMOAHOM BKIIOYEHWW MO CXeMe € pas-

K 8n  AenenHoi Harpyskon («Radiotechnika»
= Ne6/2003, ¢.268-270).
10w
B.Kaunka pa3spabotan Heckonbko
k cxeM TenedoHHbIX yeunutenen (TY) Ha
Ha fnamnax, KOTopeie NpUBNeKaresibHbl CBOUM

NaMMNOBLIM 3BYKOM He TONBKO ANg MesioMa-
e HOB, HO U NPOCTH B NOBTOPEHWM, COmep-
Xar AOCTYMNHEIE KOMMNOHEHTH U 3nekTpobe-

30MaCHLI U3-332 HW3KOr0 aHOAHOro Hanps-

xeHuga. TY no cxeme prc.2 BbINOSHEH HA

nexuTopax V1, V2 (axanor 6M1401) 8 ogHo-

TaAKTHOM Kackage ¢ pexvMoMm knacca A. B

KA4YeCTBE BLIXOAHBIX TpaAHCHOPMATOPOB

+Up +Ua2  +Ua3 TR1, TR2 npumMeHeHb Hegoporve 5-at-

4 x BY133 THbIE CeTEeBble C BTOPUYHBIMU 0BMOTKamMu
Ha 18 B (T1.e. 230/18 B, koagppvumeHT
TpaHchopMaumm 12,8:1). Hrobel nsbexats
NpoTeKaHWa Mo UX CETEBLIM/MEPBUYHBEIM
LI i Yo Aoy * Cre 06MOTKaM NOCTORHHOrO TOKA aHOAA OKOJI0
470 XG0 |47 4T 5 MA, HamMmarHYmBaKLWEero MarltUTONPOBOA,
I;SOV T ];50V 350V Y YBENMUMBAIOLLETO UCKAXEHUS, NOCTORH-

~220V

2

350V

= & - Has COCTaBNKIOLLANA OTCEKAEeTCs pasaeny-
TenbHoiMy C4, CB. 32-OMHble HayLHWKW

Rzg 100 NOAKAONAIOT K BTOPUSHLIM 06MoTkam TR1,

> Fités TR2, a 600-0MHbIE - HENOCPEACTBEHHO K
63V

3V Rag100 C4, C6. Opoccenv L1, L2 ysenmuvsaior

- aHOAHY!0 Harpyaky V1, V2 Ha BLICLLWX 3BY-

Panwoxotbu 5/2003 B



230V’
~

TR1
K1 63mA T l

220,
35v

B o b
B33 Lot 3NY
Cantinabrg Autlio Elsetronics, Glass Audip & Spesker Buildse

audio pRESS

(J 4701

D4 470u
> 63V
= 4

63V

KOBbIX HacTOTax, KomneHcupys 3asan A4X
TR1, TR2 8 atoit wactoTHO# oBnactu. B
cny4ae NOAKNOHEHNS BbICOKOOMHBIX HaYLLI-
HUKOB 3Ta KOMMNEHCAUMNS U3NULLIHSS, ee OT-
KNIOHaKT 3aMblkaHueM nepemebivek JP3,
JP4. Ewe ogra rpynna nepembrdek JP1,
JP2 skniowaer/orknioqaet mecrHyio O0OC

v e

Fré BONED VEPHEMD AGTR Y
Trguen

Bt Swteian | ' 'Ess

Lontinuing Audio Electronics, Glsss Audio & Speaker Buil. s

+12V

10T anogHoe HanpskeHve +40 B («Elektor
Electronics» Ne10/2003, ¢.36-41 *). He
3abbiTa 1 oTevecTeeHHan 1M246 - puc.4.
OTOT MUHVATIOPHBIY NEHTOL, T.H. LUTHIPEBO
KOHCTPYKUuMM umeeT kpyTusny 1,5 MA/B,
npsMoHakaneHblit katof 1,2 B / 240 MA,
pacceuBaeT Ha aHoge 80 4 Bt u 8 faHHon

cxemMe Npy aHOAHOM HanpsHxeHun Beero 12
B n Toke 1,7 MA HarpyxeH HenocpeacTeeH-
HO Ha 600-omHble HaywHuku («Elektor
Electronics» Ne10/2003, ¢.70).
JNlamnosewitt npepycunutens 6. LWTyp-
M3Ha (p#c.5) - xopollee OONOMHEHWE K
nobomy ayamodunbckoMy YM3Y. OH co-
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PHONO-IN
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i

-
1
GND-PHONO

prevecsasa

-

no NepemMeHHOMy TOKY B KarOAHON uenwu
namn, 8o3HuKaowWwyo Ha R2, R6 - peauc-
TOpax asTOMaTuyecKoro CMELLEHUs: Nnpu
pa3oMkHyThiIX JP1, JP2 wyscTeuTencHOCTb
(Psbix=1 mBT Ha 32 Oma) TY cocTtasnser
1 B, npu 3amkHyTeix 0,6 B. AYX nuHeiHa
ot 20 'y no 45 kl'y Ha soixone 32 Oma n
b0 200 kl'y Ha Bbixope 600 OM, oTHoCK-
TEMbHbIR YPOBEKL COBCTBEHHBIX LIYMOS 88
nBA. Ha puc.3 nokazana cxema 6noka nu-
Tanvs. OH BbINOAHEH Ha 10-8aTTHOM TpaHc-
¢opmartope ¢ Apyms BTOPHNHBIMYU OOMOT-
kamu 2x6 B, kotopbie Hepe3 pasvem K3/
K1 nutaior Hakano namn, a 4epes yrpoun-
Tenb Hanpsxkenua D1-D3C1-C4 popmupy-
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CTOUT U3 BURWI-KOPPEKTOPa Ha
nentone V1 EF86, kotopsin
OTNUYAETCH ManbiM YPOBHEM
LYMOB ¥ MUKPO(]OHHOro 3¢-
¢ekra. Koppektupytouias AHX
RIAA dopmMmupyerca Lenbio
OO0OC napannenbHoro tuna
C1R1C2, a BXxoaHOe conpoTns-
nexue pasHo R3. HyBcTBuTENS-
HOCb BUHWUN-KoppekTopa 5 MB,
ypPoBeHb COOCTBEHHLIX LLYMOB
n nomex -53 pb. KoHTaKTHI
pene RE1.B no3sonsiorT KOM-
MyTUPOBaATL Ha perynarop

~—> RIGHT

PHONO-N

K5 R REIB

LINE-N

. . .
_ DAND KECT
ypoBHsl P1 BbIXOA BUHWUN-KOPPEKTOPa nin
nuHerHbin Bxoa. INaccusBHble perynsitopsl
Tembpa BY P2 n HY P4 o6ecnewmBaloT rpa-
HuLel perynuposku AYX, nsobpaxeHHbie
Ha puc. 6. C Lensio TONHOro COrnacoBanuns
AYX/DYX nesoro n Npasoro KaHanos npu
HanaxusaHluu pPe3ncTopaMu-TpMMepamm
P3 pobusaiorcs paseHcTsa nogbema AHX
B KPaHKUX BEPXHUX MO CXEME MONOXEHNAX
P2, P4. Peaucropsl Bcex perynstopos P1,
P2, P4, P5 (nocnegkun - perynaTop cre-
peobanaxca) fonkHbl G6uiTb ¢ norapudmu-
4ECKOI 32aBUCMMOCTBIO CONPOTUBAEHUS OT
yrna nosopora ocv. Ha nonesom TpaHauc-
Tope T1 BbINONHEH ycunn-
Terb ANs riepesanucu, 06xo-

pawmnin Tembpobnok. Ha

< j)(]mm puc.7 nokasaHa penenHas
cXema KOMMYTaLuKn, MUHW-

—o:E“ f)om MuU3upyuas Konn4ecTso
NpPoBOAGS, a Ha pUc.8 - cxe-

RESH o ma 6noka nutakus. B nocne-
-r———°f)<]"’f [HEM OPUrUHANBHO Pellena

A

npobnemMa peduuura cere-

_.__—o:g)ow BbIX TPAHCGOPMATOPOB C

aHOAHOW 0OMOTKON: BMECTO
HEroc MCnonb3oBaK BTOPOW

G“”‘ felleBLili TpaHcgopMarop

TR2 (15BT1, 2x15B, 0,5 A) C
NepBUYHOI/BTOPUYHBIMK 06-
MOTKamu, BKMIOYEHHBIMW 38-
[OM-Hanepes Ko BTOPUYHON

Br, 2x15B, 1 A). C nuHenHo-

ﬁ’”"‘*"” obmoTtke nepsoro TR1 (30
K15

9’ our ro sxona K2 no seixoga OUT
(Wiper P5)

B CPeNHEM MONIOXEHUN pery-
NATOPOB TemMbpa YCTPORCTBO
obnanaer eAVHUYHBIM KO3(-
duumneHTOM nepefavu; Ho-

Foo Fo;
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MWHaNbHaa Y4yBCTBUTENb-
HocTb 380 MB, BxopgHoe CO-
npotusnexne 120 kKOM; OTHO-
CUTENbHHI YPOBEHb COb-
cTBEHHLIX Wwymos -80 AbBA;

~1 KO3 PUUNEHT rapMOHUK
RESA 0,1% («Elektor Electronics»

Ns148 Ne9/2003, c.18-25; Ne10/

TR2
rod
grey
blue
yellow
2x 15V 1
BAS
1
1
1
1
I
TR1 | +12v8
whits red F !
1 1
LED1
1 > |
1 >
grey 2l c1wo )
230V, ay ]
blue ] oo g )
] 63V ]
I '
1 ]
white yellow ~ ]
—
2x 15V 1 ]
1A ov :
Pnc.8] : ;

2003, ¢.24-28 *).

«Mpotue - 3Ha4nT nyswe». MNpoaonxkas
nop, Takum AeBu3om paspaboTky cepun oa-
Hokackagrbix YM3Y 3ewa (Zen amp - cm.
«PX» Ne2/2002, c.12), Henbcon Tlacc
npuwen K pewexunio «ZVs» (puc.9) na
LBYX KOMINNIEMEHTaPHbIX N0NEeBLIX TPaK-
aucropax . [lencTBnTensHO, KAckanos yeu-
nenus He npubasunocs - kak Geln, Tak n
OCTancs MPUHLMNMANLHO OAuH. W ato He
06BIYHbIN ABYXTAKTHEIV UCTOKOBLIN NOBTO-
puTens, XapaKTepHbiii ANs BbIXOA2 MHOTO-
KackagHbix YM34, HO He nmelotnin ycune-
HUA MO HAMNPSXEHUIO: ANA AOCTVXEHUS Of-
HOBPEMEHHOMO YCUMEHNS KaK no TOKY, TaK
M NO Hanpsxenuio Tpaxsuctopsl Q1, Q2
3[1ECH BKIOYEHBI MO CXEME «C 06LIMM UC-
TOKOM». YCUNUTEnb MHBEPTURYIOLWA, NO-
atomy R1 1 R2 o6pasyior uene 00C, a
KoadpduumenT ycunerwns Ku 4yTb MEHb-
we oTHowexna R2/R1. Jenutenu Hanps-
xernns R3R5 n R4R6 3apaiot Heobxoamn-
MO€ CMELLeHNE MEXAY UCTOKaMu n 3art-
sopamu Q1 1 Q2, npn KOTOPOM Havanb-
HHIi TOK CToka paseH 1,5 A (unwn
Uge=Ug,, =353 MB), a nocrosHHoe Hanps-
xeHune Ha Beixoge OUTPUT paBHo Hynio.
C1 un C2 obecneunBaloT nepepady nepe-
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CAPACITORS ARE 35 VOLT
ALL RESISTORS 1/4 WATT
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MEHHOI COCTaBNAOLLEN BXOAHOFO 3BYKOBO-
rO CMFHana Ha 3aTBopbl TPaH3UCTopPoB. [o-
nonHuTeNbHbie pe3ucTopel R7, R8 No MHe-
HKMiO0 HenbCoHa - 0683aTenbHLl, NOCKONLKY
OHU NPEeLOTBPaLLAIOT Maneniuyo BO3MOX-

Pnc. 1

2S5 THDM(X) wx messured LEVEL(W)

Ca — C9 = 38,000 UF
ALL RESISTORS 1/4 WATT

1N4884

HOCTb HEKOHTPONMPYEMOFO CamOBO36YX-
neHns MOT-TpaH3uCTOPOB Ha paguoyac-
Totax. Mpu Hanpspkernn nutanus =30 B ha
KaxA0M 13 TPaH3nCTOPOB paccenBaeTCs
no 45 BT, n03aToMy ux Heo6x0aMMO ycTa-
HOBUTL HA 3 PeKTUBHLIE PAANaTOPLL. YCu-
nutenn 3eHa AOBONBHO YYBCTBUTENBHLI K
NynbCauMsaM NUTAIOLLUX HANPSHXKEHWIA, MO-
atomy B Bl pyc. 10 npymeHeHs MHOTO-
3BeHHble Craaxuveawwue OGUALTPH
L1L2C4-C11 1 crabunusatopsl Hanpsxe-
Hust Ha ctabunuTpoHax Z1, Z2 (Ha 34 B) u
MCTOKOBBIX MOBTOPUTE-

nax Q3, Q4. Pabovas

nonoca vacror ZVS

npocrupaercaor 10y, !

1

o1 JUL 183 13:12:@

AUDIC PRECISION AMPTHD THDHM(%) vs FREQ(Hz)

00 100 «kl'y. Ha puc. 11 nokasaxa 3asucu-
MOCTb KO3 GUUMEHTA FAPMOHMK OT BHIXOA-
HOW MOLLHOCTY. BEIXOZHOE CONpoTMBNEHNE
2 OmMa xapakTepHO ckopee ANst NaMNoBLIX,
4eM A9 TPAH3UCTOPHLEIX YCUnuTenei; as-
TOp yBepsieT, 4TO U 3BYy4YaHuUe TOXe
(«AudioXpress» Ne10/2003, c.6-14).

Ha pwmc.12 nokasaHa cxema YM3Y,
pa3paboraHHoro Marttom Takepom. ep-
Bull AvddepeHumnanbHeli Kackas BeINon-
HeH Ha BunonspHeix TpaH3auctopax Q1Q5
no TWUMNOBOW CXeMe C TOKOBHIM 3epKanom
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Q7Q8 B Harpy3ke, a Kackaz, yCUNeHUs Ha- +U
npsxerus - Ha Q9Q13 ¢ O3 u Harpy3skoin
Ha rerepatop Toka Q6Q2. Mocnenywwme s %
aMuTTepHEIN nosroputens Q10 1 BbIXOA- -

HOW MCTOKOBHIN NosropuTens M1 oba pa-
60oTalT B pexume knacca A U HarpyxeHsl
Ha reHepaTopbl TOKOB COOTBETGTBEHHO
Q14Q11 n Q12M2. Obas OOC nepepa-
€TCH C BLIXOAAa Ha OAUH U3 BXOA0B ndKac-
kasa yepes R18R15C1. Ha puc. 13 n3o6-
paxeHa 3aBUCUMOCTb KO3hdULMeHTa rap-
MOHUK OT HacTOThl Npu 20-BaTTHON BLIXOA-
HOIA MOLLHOCTW Ha Harpyske 8 Om. Pabo-
yaq nonoca yactor 1,7 My ... 200 kM, 4ys-
cTBUTENLHOCTL 275 MB. Katywka L1 6ec-
KapkacHasi, HaMOTaHa Ha onpaske guamer-
pom 1,5 cm 1 conepxut 23 BUTKa NpoBOLAa
NaJi0,8; ee OPUEHTUPOBOYHAR UHAOYKTUB-
HOCTb 4 MK H. BNok nuTaHus - TpueBnanb-
HbI, NOCTPOEeH Ha 385-BaTTHOM CETEBOM
TpaHcgopmaTope ¢ BTOpUHHbiMK 2x36 B,
400 B/ 25 A mocTe 1 nape 3neKkrponMTos
40000 mk® 40 B. TpaHaucropsl M1, M2
BBIXOLHOMO K&CKaAa f0MKHBI ObITh YCTEHOB-
NEHbI Ha WTHIPEeBLIe UNKY NNACTUHYATHIE Pa-
anatopt ¢ 3 dexrTusHoi nnowwaaeo 2300
om? («AudioXpress» Ne9/2003, ¢.6-15 *).
Magon Bengnuvn ceoil 50-BaTTHBIN
(na 4 Oma) YM3Y erinontun Ha 6unonsp-
HuIX TpaH3uctopax ¢upmel Tecna
(puc. 14). T1 1 T3 06pa3yioT BXOAHOM And-
kackag, T4 - ynpoLeHHoe TOKOBOE 3epka-
110 C yCUNeHueM, BLINONHSoLee GpyHKuMn
Kackaga ycuneHus Hanpsxenus. 12, T5 -
reHeparopsl Toka. R20T6 3apalor Havanke-
Hblit TOK (100 MA) TPAH3UCTOPOB BLIXOLHO-
ro kackaga T7T11/T8T12. T9 u T10 npu-
MEeHEeHb! B CXeME 3aLLMTel OT Neperpysok.
He6onbluoe oTAnyMe Cxembl OT TUNOBOW -
B AMUTTEPHBIX Lensix T11T12 BMecTo obbi-
HbIX PE3UCTOPOB YCTaHOBNEHB! UHAYKTUB-
HOCTW, KOTOPLIE, BO-NEPBLIX, M30aBNKKT OT

D3 9
KY130/80 KF509

To, R17

KC508 15
D5

KY130/80

KC2378

l KY130/80
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R18
15

KF517

D4
KY130, ) T i}
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1N4148
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Mapuwvn Basanb npeanoxun sapuaHt
CxeMbl aBTOMOOMNLHOT O/ MyNbTUME AVIA-
Horo YM34 Ha UMC ZXCD1000 ¢pupmbt
Zetex, paboTatoieil B pexume knacca D
(LUMM okono 200 klNy) - U2 Ha puc.15.
Hanomuum (cm. «PX» Ne2/2001, ¢.9), uto
3Ta MUKPOCXEMa SBNSETCH KOHTPONNEPOM
ycogepueHcTeopaHHoin LM, koropeii
BKIONaeT B ceGs reHepartop nunooobpas-
HOrO HanpsXeHus, napy KoMnaparopos,
¢popmupoBateneli 1 ApaiBepos. Boixoanw
KOHTpONNEepa NOAKMIoYEHH! K ABYM KNoYam
- N3pam MOLLHEIX NONEBbLIX TPAH3UCTOPOB
T1T3, T2T4, nocne ®HY L1C30C31,
L2C33C34 $popmMupyiomx npoTneodas-
HOe 3BYKOBOE HanpshkeHue (NO3BonsLLiee

camoBo30yx/eHus npu paborte Ha eMkoc-
THYIO HArpy3Ky, BO-BTOPBIX, NPEAOTBPaLLa-
10T BO3MOXHbI€ «CKBO3HBIE TOKM» U, HAKO-
HEL, 3HAYUTENBHO CrNAXUBAIOT UMNYNECI
«MepeKNioyaTensHbIX» UCKaxeHui. Ana nu-
TaHUS NPUMeHeH OObINHBIA ABYXNONSPHEN
HecTabunmanpoBaHHIii 6110k ¢ TpaHcdop-
maTopom 2X22 B /2,5 A, MOCTUK Ha YeTbl-
pex 1N5408 u nga 3nexkrponuta 4700 mk®
35 B. AHanoru 4Yewckux AMo[0e U TpaHaun-
cTopos: KY130/80 - 1N4007; KC237B -
BC548B; KFY16 - BD140; KF506 - BD139;
KC508 - BC548B; KF509 - BC639; KF517
- BC640; KD607 - BD243C; KD617 -
BD244C («Practicka electronika A Radio»
Ne8/2003, ¢.25-27 *).
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Npy OQHOMONSPHOM MUTAHWUM MNOQKMOYATh
aKyCTUHecKyto cuctemy 6es pasgenurens-
HbIX KOHAEHCATOPOoB). B oTnmumne ot npea-
naraemon UaroToBUTENEM TUNOBOW CXEMBbI
MapuuH LONONHUTENEHO BBEN CXEMy 3a-
LMTEl BBIXOAHBIX TPAaH3UCTOPOB OT nepe-
rpy3ok - TST6T10D1D5, a takxe TpumMmep
P1 TO4HOW yCTAHOBKM HYNEBOIrO Hanpsxe-
Hus Ha AC B pexume nayabl. [pepycmor-
pera Takxke BO3MOXHOCTb MapanienbHoun
paboTbl HECKONbKUX ycunutenei 6es co-
30aHUs UHTEPDEPEHLIMOHHBIX MOMEX OT OK-
eHUs UX HECYLUMX: NSt 3TOro BbIxon, SL Be-
[yUero yeunuTens Hapo COEAMHUTDL C BXO-
nom MAST eepomoro. Hanpsixenue nura-
Hust ycTpoicTea 12...18 B, BeixoaHas moul-
HOCTb 27 BT Ha 4 Oma 1 11 BT Ha 8 Owm,
ko3dPpuLMeHT rapMonrk He bonee 0,2%,
KIMA ne menee 90% - papnatopbl HE Tpe-
OywoTes («Elektronika Praktyczna» Ne8/
2003, ¢.19-23).

Ha puc. 16 nokazana cxema namnoBo-
ro BMHUA-KOppeKTopa, paspaboTaHHoro
Axo Tpywnepom. lNepebild kackag - ov-
HeWHbI yeunutens Ha Tpuoae 5842 ¢ sbl-
COKOW KpyTU3HOM 25 MA/B 1 noatomy
OY€Hb HU3KUM YPOBHEM COOCTBEHHBIX LUY-
MoB. Paboras B 0ONeryeHHoM pexumMe ¢
Hanpskennem Ha anope 100 B v Toke atHo-
na 10 mA, oH obecrneunBaeT ycuneHue
Ku=42. Ons $popMmpoBaHns KOPPEKTUPY-
ouwen A4X RIAA npyMeHeH NaccuBHO-ak-
TUBHBIA MPUHLKN, ODECneunBaloWwmnin Kak
XOPOLWYI0 NEPErpy304HYI0 CNOCOBHOCTD,
TaK U HU3KUIA YPOBEHb LUIYMOB, @ TaKXe Bbl-
COKYIO TOYHOCTb COOTBETCTBUS peasibHOM
AYX TeopeTuyecku Tpebyemoit. MaccreHas
uenouka RAC2R5 GopmmpyeT NOCTOSHHYIO
BpemMeHn BY koppekummn 75 mkc. CpepHe-
HACTOTHYIO X€ MOCTOSIHHYIO BpemeHu 318
MKC popmupyet OOC, oxeaTbiBaoLlas BTO-
poW kackap, (OH OxBayeH napannesbHOW
OOC R8=R6 1 Nn03TOMY BNOJHE NOMMYHO
Ha3BaH «aHOAHBIM NOBTOPUTENEM») -
R8C4. HY noctostHHas Bpemern 3180 mke
3apaetcs uenbto C3R6, a Takke 4acTUYHO
BbIXOAHbIM PA3AeNUTENbHBIM KOHAEHCATO-
pom C6 (Ha narpyake 47...100 kOwm). O7-
KNnoHeHne GOopMUpPYyEMON YCTPOUCTBOM
AYX ot upeansHou He npesbiwaeT 0,3 ob
B pgmanasoxe vactot ot 10 My po 100 kM,

HO CNefyeT 3aMeTUTb, 4TO peanbHas AYX
C rONOBKOM 3ByKOCHUMATENs onpenenser-
Cst eule U BEPHO BbIOPAHHO @MKOGCTbIO, CO-
eonHIEMON NapannesnbHo CO BXOAOM BU-
HUN-KOPPEKTOPA (PEKOMEHYEMOE €€ 3Ha-
YeHNEe yKasuBaeTCs B NacnOpTe WK UHCT-
PYKLMKM NOMb30BATENS FONOBKN 3BYKOCHM-
marens). lNpu onpepenerin ee BennYnHb
HEOOXOANMO YUUTHIBATE COOCTBEHHYIO €M-
KOCTb NPOBOAHWUKOB, MPOXOASLMX MO TO-
HapMy OT TOJIOBKM K MPeLycuUIMTeNto, a
Takxe ele emkocts Munnepa namnol V1,
COCTaBMSIOWLYIO B AAHHOM cnyyae 75 nd.
KoapPuumeHT ycuneHms BUHUI-KOPPEKTO-
pa Ha uvactote 1 kl'y pasen 31 pb
(«AudioXpress» Ne10/2003, ¢.36-39).

B cBEpXManowyMsLnX BUHWUN-KOP-
pexropax Mapcens Ban ge Xesens npu-
MeHEeH NPUHLMUMN T.H. aKTMBHOT O NOHWXe-
HUSl TENNOBbIX LIYMOB PE3UCTOPOB, KOTO-
P 3akmoyaeTcs B cneayowem. [ns on-
TUMaNbHOTO AEMNPUPOBAHNS MEXAHUYEC-
KWX PE3OHAHCOB CUCTEMBI «IONOBKA 3BYKO-
cHUMATens - rpaMnnacTuHka» B obnactu
BbICLUMX 3BYKOBbIX YACTOT BUHWUN-KOPPEK-
TOp pomkeH obnagaTe BNONHE ornpeaneneH-
HbIM CTaHAAPTHBIM BXOOHBIM CONPOTUBIIE-
Huem - 47 kOMm. Tennosole LWymbl NoOOro
pesucTopa conpoTueneHnem R B cooTeeT-
cTeuu ¢ Gopmynon HakeucTa skeusaneH-
THbBl reHepaTtopy WyMOBOIro TOKa
i,=V(4KT(fe-fu)/R), roe k - NnocToOsRHHa%
Bornbumana, T - abcomoTHas Temnepary-
pa, fe n fH - BEPXHSS N HUXHAS rPaHULb
WHTEPECYIOLEro YacTOTHOrO AMana3oHa.
CnekTpanbHas NNOTHOCTbL TeNNOBOTo Wyma
J(4kT/R) anst 47-kuno-
OMHOrO pe3ncTopa co-
crasnset npumepHo 0,6
nA/AT L. 3T0T WyMOBGIA

‘“dll u

k tr_,__‘

HKIE ® serpen & Britgr («s_mv:;m;
HUTOM NONHOE CONPOTUBNIEHUE C YHETOM
60nNbLIOA MHOYKTUBHOW COCTaBnsiowlen B
BEPXHEN YacTW 3BYKOBOIO AManas3oHa co-
craenset okono 12 kKOm, 1 ToK i, NpoTe-
Kasi 1Mo Hemy, CO3aeT AONONHUTENBHOE LLY-
MOBO€ HanpsxXeHue CO CNeKTPanbHOW
MIOTHOCTLIO Nopsioka 7 HB/VIw, yTo cpas-
HUMO WK A2XE NPEBLILLAET LUYMb! JYHLUMX
ManowyMsunX TPAaH3UCTOPOB BXOOHOIO
kackana. CxemMOoTexHUKa aKTMBHOI O NOHW-
XEHWUS TAKUX LUYMOB 3aKNI0YAETCs B TOM,
4TO PE3UCTOP, 33LaI0UIMI BXOAHOE COMNpPOo-
TUBNEHWE, BKMOYAETCS HE MeXay BXOOOM
M 3emMrein BUHWUI-
Koppexkropa, a
MeXAY BXOOOM U Vin
BBIXOQOM WUHBEP-
TUPYIOLLETO yCK-
nuTens ¢ koappn- Pnic17]
LWEHTOM ycune-
Hust Ku (puce.17). lNpu 3TOM conpoTuene-
Hue pesucropa yeennueHo B Ku+1 pas, uro
CHUXAeT TOK ero TenNoBOro Wwyma B
J(Ku+1) pas, B TO Xe Bpems kaxylieecs
AN1$ TONOBKW BXOOQHOE COMPOTUBNIEHUE OC-
TaeTtcs paeHbiM 47 KOM. Bnok-cxema pea-
NU3aLUKN BKTUBHOTO NOHUXKEHWS TENJOBBIX
LWYMOB NPUMEHUTESBHO K KOPPEeTUpYtoLLe-
MY YCUNUTENO NOKasaHa Ha puc. 18. 3pech
6nok N1 - OY ¢ opuddepeHLmansbHbIM BXO-
ooM u guddepeHLnansHbiM BbIXOLOM,
R2R3C2C3 - uenb, 3apawwas A4YX, a
BXOOQHOE COMpPOTUBNEHWE TaKOW CXeMbl
paeHo Rex=(R4 + R5)/(R4/R1 + 1). Pe-
anbHas cxema npueegeHa Ha puc.19.
3nech kackag Ha OY A2 nmeert ycunenue -
R2/R1=20,5, a BxooHOE cONpOTUBREHME
Rex=R3/(1+R2/R1)=47 kOmM. PeanbHblii
BbIMFPLILW 1O YPOBHIO LUYMOB COCTarnser
HECKONbKO OB U MOXET OblTh yBenMueH B
cnyyae NpUMeHeHUsl CBEPXManOLLYMSLLNX
OY LT1028. Ha puc.20 nokasaH maxkcm-
manuctckuii High-End Bapuant BuHMAN-
KOppeKTopa C akTUBHbIM NMOHWXEHUeM
TENNoBbIX WYMOB. Ero ocobeHHocTb - B
ACUMMETPUYHOM None-OUNONSPHOM BXOL-
HOM gudkackane. ABTOp 0OHapyxw, HTO
B ONTUMaNbHOM PEXUME G TOKOM KONNEK-
Topa 50 MKA nyyiime 13 BUNONSPHBIX TPaH-
auctopoe (25C2545 ¢ r,=14 Om
h21,=600) Ha BHyTPEHHEM CONPOTUBNEHUM
rONOBKW 3BYKOCHUMATENst CO34a10T Hanps-
X€HWe LYMOB CO CNeKTPanbHOM NNOTHOGC-
Tbio Okono 2,9 HB/NTL, 4TO 3aMeTHO xyxe,

= - 3

(K+1)x47k

—Kxvi,

TOK, MPOTEKas NO BHYT-
PEHHEMY CONpOTUBIE-
HUIO UCTOYHWUKA CUTHa-
na - rofoBKW 3BYKOGHU-

marens - co3gaer no-
NOSIHUTENBHOE LWYMO-
BO€ HanNpPmXeHWe, KOTo- j=vin
poe yxyaolaeTr guHaMmun-
4YEecKUM gNanasoH. Y Tu-
MNOBOro 3BYKOCHUMATE-
ng C NOABWXHbIM Mar-

Output
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+15V cumoit OOC), roe ero wymosoe Ha- T ... 20 kT'U He Gonee yem Ha +0,1 ob.
NPSHXKEHNE CO CNEKTPasbHOM NIOTHO- HanpskeHue coOBCTBEHHBIX LYMOB, Npuse-
10p crbio 0,67 HB/NTL ropasfio MeHblle,  pEeHHOe KO Bxopy, coctasnser 0,44 MkB
63V NES534A yeM y ronesoro. B aToii cxeme Bxon-  (B3BelweHHoe no M3K-A), uto cooteeT-
°—rﬂ|—‘ 47 6go Hoe COonpoTHBneHue GopMUPYETCst  CTBYET OTHOLIEHMIO curian/wym 81 pb no
In 00p Out LIeNO4KOI pe3ncTopos 887, 226, 232 OTHOLIEHMIO K CTAHAAPTHOM HOMUHASBHOM
12k KOM Mexgy BXOLOM YCTPOMCTBA U 4yBCTBUTENBHOCTM FOMOBKU 3BYKOCHUMATE-
A 19 5 MB («Electronics World» Ne10/2003,
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Pnc.19

YeM cnexkTpasbHas NNOTHOCTL LLIyMOB Cne-
umanuanposaHhbix nonesbix jfet J310 - no-
panka 2 HB/VTu. C apyroro (npasoro no
CXeME) Xe KOHLA BUNONSpHLIA TPaH3NCToOP
Tr1* paBoraer OT 04eHb HU3KOOMHOIO MC-
TO4HUKA - MeHblie 200 OM (3xBMBaANEHT-
HOEe napannentHoe coeuHenne 243, 180,
536 Om m gp. pesncTopoB YacTOTHO3asU-

But

KOMNEKTOPOM SIEBOFO TPAH3UCTOPA
(BC558) sroporo audkackaga. Bei-
XOAHOW 3MUTTEPHBIN NOBTOPUTENb HA
BC560C nutaetcs reHepatopom
Toka Ha BC558 n o6ecneunsaer sbl-
COKYIO Meperpy304Hyo CcnocoBHOCTb
- MaKCUMASIBHOE BbIXOAHOE Hanpsixe-
Hue pocturaet 6 B. lNepeknioware-
nem 8 uenu 6asul Tri* MOXHO N3Me-
HATb KO3(IUUMEHT yCuneHms ycr-
porcrea Ha yactote 1 k'uy - 40 nnm
30 nb B 3aBUCMMOCTM OT OTAA4M FO-
nosku 3sykocHUMarens. OnTumans-
HYIO EMKOCTb HarpysKku 38yKOCHUMa-
Tesst MOXHO YCTAHOBUTL Nepexmnoya-
TENAMU, KOMMYTUPYIOLIMMM Mara3uH
KOHOQEHCATOPOB HA BXOOE BUHUIT-KOP-
pexTopa. AHX cxembl puc. 20 oTnmnya-
eTcs OT uaeansHon 8 auanasoxe 30

+33Vv

82p

€.38-43).

Ofpawascs K TeMe NpoeKTMPOBaHNUs
BUHUJI-KOPPEKTOPOB C HU3KOBOSNbLTHbIM
nuTannem, Hanpumep ot USB-unHbl ye-
pes LDO-crabunuaatop, Biopxapa ®o-
renb OTMEYAET, 4TO AN AOCTUXEHNSt YAOB-
NeTBOPUTENBHLIX PE3YNbTaTos NPOCTOFO
KOMUPOBaHUS V3BECTHBIX «BbICOKOBOSIbT-
HbiX» PELIEHUIA HA HU3KOBOMBTHBIX OY He-
noctatouHo. OH obpaluaert sBHUMaHue, 410
HM3KOBOSMBTHEIE OY OOLIMHO MMEIOT J0BOSb-
HO 3Ha4YUTESNBHOE BbIXOAHOE CONPOTUBIE-
Hue, Hanpumep, MAX4478 npu Ku=3 Ha
BbICLIMX 3BYKOBHIX 4acToTax umeer
Rsbix=30...40 Om, koTOpHIE HEOBXOOMMO
Y4MTHIBATH KAK CO CTOPOHBI HArpysku, Tak
n npu pacuete uenei OC. Jlydwe scero 8
BbIXOQHOM Kackage Boobiue waberats npu-

X4478

RY
221
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MeHeHusi kakux-nnbo kop-
PEKTUPYIOLMX 3BEHBEB Ha
BhIxosie unu 8 OOC. Henb3asa
3abbiBaTh U TO, HTO «Bhillle
rOfioBbl HE NPLIFHEWb», U YC-
TaHasnueatb  OObIYHBIN
Ku=40 pb Ha qactore 1 kl'u;
npw 3TOM AN BXOOHOMO Ha-
npsixeHust 5 MB BuIxOoHOE
coctaeut 500 MB, v neperpy-
304HOM CcnocoBbHoCTY B 4...6
nb bynet ABHO HepocTaTON-
HO [iNSl HEUCKAXEHHOTO 3BY-
koBocnpouseeneHusa. Ha

I—PK

.Erzékenység

Lézerpointer® =

~

-0 +9V

20+9V

\\$ BPW34
Ry
Ha 10k
FD
N

BPW34| Ca —L

100n 33k

puc.21 npveefeHa Cxema HU3KOBOSNbTHO-
ro BUHWI-KoppeKTopa, CNpoekTUPOBaHHO-
ro ¢ y§eToM 3Tux 3ameqanuin. OH umeer
HOMUHANBHOE BEIXOAHOE HanpshxeHue 150
MB v neperpyaounyto cnocobrocte +17,7
0B, Ho ero cobCTBEHHbIE WYMb! AidXe MEHb-
we, 4eM B TUMOBbIX HEAOPOrMX KOPPEKTO-
pax 6naronaps NpUMeHeHWI0 CPasHUTENb-
HO HU3KOOMHBIX pe3ncTopos. Llenu RIAA
xoppexuvu pasHecenb:: H4 n CYH koppek-
LIS BBINONHSIETCA NOCPEACTBOM YaCTOTHO-
3asucvmon OOC 8 nepsom kackane Ha OY
OP1 (R3aR3bC3aC3bR4). a BY koppek-
uma (75 mkc) dopmupyeTca naccusHOU
uenoykou (P1+RE)CS, npuyem Tpummep
P1 nozsonfeT nobuTtbca noeansHOro co-
BrnageHus peancHov u Tpebyemoit A4X Ha
BY (Or pegakumy. PekomeHzayem npume-
HuTE P1=470 OM, R6=470 Om, TOraa ro-
ABUTCS BO3MOXHOCTb MakCUMASIbHO JHE-
apu3oBarb Ha BY AYX He To/1bk0 COBCTBEH-

Pnc.2u

HO BUHUNI-KOPPEKTOpa, a BCeN CUCTEeMb!
rpamMnnacTyHKa-38yKOCHUMATE b-KOPPEK-
Top). MuTanue ycTpovicTBa - 0ofHONONAPHOE
+3,3 B, Ho Bnaropaps xopowemy BHyTpeH-
HeMy NoAaBNeHNIO NyNbLCauUnin onepaumoH-
HBIM yCUAUTENEM U NPUMEHEHUIO Criaxu-
sawoulero ¢unetpa R10C6C7 ocobbix Tpe-
60BaHUiA K €ro UMCTOTE He NPeabLABNAETCH
(«Electronics World» Ne8/2003, ¢.55).

Ha puc.22 npusepeHa cxema ycTpon-
cTBa, paspaboraHHoro Apekom ALIKynb-
CKMM W peanu3ylowero rutapHboiii ad-
¢ekr DiFuzz. 370 coefvHeHHbIe nocneno-
BaTentHO 00bIiHbIM T1 1 AnddepeHyvans-
Hbitt T2T3 ycunutenu, npyyemM Ha OOuH u3
sxono8 1Y nogaetcs ycuneHHbIv BXOAHOW
curHan, a Ha BTOpoW - elle v 3adepxaH-
HBIM N0 Ppase VHTerpupylLlen LenoyKon
R3C2. HanaxwusaHus cxema He TpebyerT, a
fvTaerTca ot ogHOM 9-BONLTOBOM «KpPOHI»
(«Elektronika Praktyczna» Ne8/20083, c.44 ).

Nanunkaw TuGop onucan

\ C4

100nF

T3
2N3906

TenecdoH Ha na3epHoi ykaske.
Mepepartyivk puc.23 BLHNOAHEH
Ha UMC YHY LM386 B Tunosomn
cxeme BknioverHus ¢ Ku=200. On
ycunmueaet CurHan c AMHamuuec-
Koro mukpodoHa M v nepenaet
ero 8 TpaHcdopmarop Tr, B kave-
CTBE KOTOPOro UCMNoNb30BaH ma-
norabapuTHbIn BEIXOOHOW OT
TPAH3UCTOPHOI0 NPUEMHUKA,
nogxooawmnn  KoapduunueHT
TpaHcdpopmaumn 3:1...4:1. Ero
BTOPU4HYKO 06MOTKY NognausaioT
B PaspbiB KHOMKU BKAIOYEHWS Na-

Gn2

3epHon ykasku. B npuemHuke

493 ¥ g

2003, JULIUS -

‘Elektronika

puc.24 curnan c doroavopa FD ycunusa-
etca OV IC1, 4epe3 perynarop rpoMKkoCTu
P nopaetcs Ha YM34 IC2 v BeIBOOUTCA Ha
8-oMHbI guHamuk H. Ona yeenunyenus
nanbHOCTW cBA3W pekomMerHayetca FD yc-
TEHOBWTB B (DOKYCE NMH3bI ANaMeTpoM 2...5
oM («Radiotechnika» Ne10/20083, ¢.496-
498).

W.Heuaes pazpaboran aHanor Mow-
HOr O ONTO3MEKTPOHHOIO pere Ha AUCK-
peTHBIX AnemMeHTax (puc.25). Ynpasnaio-

2003/7

prc.2sl
~220B - \

Ay
o ;Bti a |R\|/=Talo I
| e@ @ |
|-G b |
f | o @ @ |
g 7N |
T | BI5 BL5 SD !

: |

BI1—BIS, BL1—BL5 ATI07A

wee (oTnupawowee) HanpsxeHue 4,5...10
B mexay sarsopom u nctokom VT1 ¢op-
mupyloT ceetoavont BL1-BL5, paborato-
wwe B 06patumMom pexume Kak GoToano-
bl Uanysaowme ceeronvwonsl BI1-BIS pac-
nonoxexul Hanpotne BL1-BLS Ha paccro-
aHvn 0,5...1 MM 1 ynpaensaTca Hanpsxe-
Huem 9 B uepe3 TOKOOrpaHuivBawLmn
pe3uctop R1. B otkpbitom coctosiHum VT1
VMeeT conpoTuenerue meHee 1 Oma v crno-
cobeH ynpaenaTe TOKamuy [0 LECATKOB aM-
nep. KOHCTPYKTMBHO BCE 3NeMEHTH pasme-
uweHb Ha
neqarHou
nnate,
3aKpbITON
B CBeTO-
HEenpoHu-
Laemyio
Kopobky
(«Pagno»
Ne 8 /
2003,
c.30).
Ma -
papaw
Nacno
AN| nura-
HUA  oT
opHOro
J 1,5-80/1b-

BC638

normal LEDd_

BCS556

Prc.27)
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3NneMeH-
Ta 06bIN-
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+
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eT cxemy puc. 26 (yABOVTENb HANPSXEHWS
C OrpaHu4uTENEM TOKA), @ CBEPXBAPKOro
ceeroamoaa - cxemy puc.27. B nocnegren
NOBLILLEHWE HAaNPsSXXeHWs [OCTUraeTcea 3a
CHET VHLYKUMOHHBIX TOKOB KATYLUKU UHAYK-
TBHOCTBIO 100 MKIH, OAHOBPEMEHHO 32~
pawoulen vacroty astoreHepauuu. Obe
CXEMbI HaNaxuBanua He TpebyioT («Hobby
Elektronika» Ne7/2003, ¢.233).
INEKTPOHHBIN CTapTEP-«MPOGOINHUK»
Ans namn AHeBHOrro ceera (puc. 28) Bme-
CTO HEHaREXHOr 0 HEOHO-BUMETaNNIUYECKO-
ro pazpabortan Fenpu Maingment. OH
obecneynBaeT HOPMaNbHLBIA NOMKUT Aaxe
B TOM Clly4ae, ecnv noaorpeeaTeny oTkNio-
YeHbl, YTO 3HAYUTENIBHO YBENWYUBAET pe-
cypc. Tok yepes peauctop R1 3apsxaer C1
[0 MomeHTa oTkpetBakua Tr1 v TIC126, ko-
TOpble 06ecneynBaloT ero paspsaaky B nep-
BUYHYHO OOMOTKY MOBLILLAIOLLETO aBTOTPAH-

TIC126
y

Rs " 4H choke
MWW—e " 40:1 tap
1k f
©N 240V

copmaropa choke, BKIOYEHHOrO nocne-
[0BaTeNbHO C NAaMMon, U NOLXUT NaMbl.
Korpaa oHa noHn3npoBaHa, To NepeMEHHoE
HanpsieHwe ¢ oTBoLa choke BbINPSMNAET-
cs yepe3 R5 v guog Ha xoHgeHcatope C2
B OTpPUUATENbHON MONAPHOCTU, 3anupas
Tr1 v otkiovas craptep. Kongencatop C1
AonxeH BbITb PAcCYUTaH Ha HanpsxeHue
400 B. B kavyectBe choke MOXHO vcnofb-
30BaTh NepeaenaHHbiin o6biyHBIN Nyckope-
rYIMPYIOWWI APOCCENb, BLINMONHWB OT HEro

OTBOA, Ha KOTOPOM Bbl CO3AaBaNoCh Hanps-
XeHve okono 6 B (310 cooTBETCTBYET OT-
Boay ot 1/40 obuwero 4icna BuTkor). Ecnu
Xe Apoccent Hepa3BbopHLI, TO MOXHO No-
BEPX HEro HamoTaTtb 0kono 50 BUTKOB Npo-
Boga N3B-0,2. MNpu moHTaxe 1 Nnpoeepke
YCTPOWCTBA CNeayeT MOMHUTb, YTO OHO Ha-
XOAUTCS MOA, BHICOKUM CETEBBIM HaMpsiXe-
HUEM U ONacHo Anst Xusun («Electronics
World» Ne10/2003, ¢.35).

HAetexrop Mmertanna, pazpaboTanHbli
Tomacom Ckap6opo (puc.29), oTHOCUT-
€A K MHAYKUMOHHO-6anarcHeiM. Uanyyato-
was TX v npuHumatowan RX katylukv Bbl-
NonHeHb! 0oAMHaKkoeo - no 100 eutkoe MN3J1-
0,2 Ha onpaske avameTpoM 150 MM, v 06-
moTaHebl cnoem MNXB nzonexTul. JononHu-
TESbHO Ha KaXA0W KaTyLLKe HAMOTaH OAVH
CNOW 3NeKTPOCTaTUYECKOro 3KkpaHa w3
aNnoMUHMEBON HONbIM, KOTOPLIN, OAHAKO,
HE 3aMKHYT (OCTaBUTb NPOMEXYTOK OKONO
10 MM, Yepes KOTOPLI BHIBECTW NPOBOAA
KaTyLLIKW W NPOBOA, KOHTaKTUPYIOULMIA € 3K-
PaHOM), HO CHapyXv CHOBa W30NMPOBaH
cnoem NXB nentol. KoHcTpykTHBHO 06€ Ka-
TYLKW COBMELIEHbl ¢ HeGoNnblnM nepe-
KpHITUEM, NPeaBapuTENbHO CUMMETPUYHO
W30rHyTH B BWOE 3arNaBHOW aHIMACKOM
6ykebl D (puc.30). Cxema cocTouT U3 re-
HepaTtopa Ha vactoty 700 'y IC1, Bbixoa
KOTOPOro MOAK/OYEH K W3NyHatouien ka-
Tywike TX, a Takke NPUEeMHON HacTu U3 yeu-
nutens Ha QY IC3 ¢ perynatopamu yyB-
cTButTenbHocTY rpy6o P1 n toyHo P2 n
[ABYXNOPOroBoro komnaparopa Ha 1C2, Ha-
NPsHXKEHVE Ha BHIXOAE KOTOPOro CTaHOBUT-
CSi BbICOKWM, KOTa HanpsxeHue Ha ero
BXOf€ HaxoamTes B npegenax ot 1/3 po 2/
3 nutaowero. lNbesozymmep BZ1 noutu
MORNYUT, KOrAa psiaom C katywkamm TX/RX
HeT Hapywaiowero 6anaHc MarHUTHOro
nons MeTanIUyeckux NPeamMeToB, v «nu-
wuT» ¢ vacroroin 700 'y, korga TakoBble
ecTb. KOCTUPOBKY B3aMMHOrO MoJIOXeHUS
Katyllek HeoBxo0auMO BHINONHATE 0c060
TWATENBHO, T.K. OT HEE 3aBUCUT YYBCTBU-
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+
I
20mA 1N4001 [==]
R2
c1 o €2
S % =5

s .';;:" ] T

n r\w n i

LECTRo‘ﬁ‘ts

THE ELECTRONICS & COMPUTER MAGAZINE

230mm

200 mm

Prc.30)

Smm dia. wood dowel

TeNbHOCTb OBHapyXeHus «knanos». [ng
3TOr0 cHavana B MONOXEHUN Manon HyB-
creutensHocTv (P1, P2 - Ha MuHUMYyME Co-
MPOTUBNEHUS) NEPEKPLIBAIOT KaTylkn RX
1 TX ogHy Hag Apyroi 1 NoToM NNaBHO pas-
HOCAT, AOOVBASICh HA CNYX MUHUMYMA 3BY-
Ka oT 3ymmepa. 3atem nepeBogst P1 B rno-
noxexve ¢ 60nbLLIEV YYBCTBUTENBHOCTHIO
v CHOBA, HO 6onee TOHKO, NoABMPAIOT Mo-
NOXEHWE KaTyLlek Mo MUHUMYMY 3yMMEDa.
Onepauuio NPoAOKAIOT A0 NONOXEHUN
MakcvManbHoM yyecTBuTENBHOCTY (P1, P2
- Ha Makevmyme). B koHue npoueaypol ka-
TYLUKU MEXAHUYECKU (PUKCUPYIOT B Aepe-
BSIHHOW UAX NNacTMaccoBon pamke. Hys-
CTBUTENIBHOCTb YCTPOWCTBA No3sonsieT 06-
Hapy>X1BaTb MOHETHI AMAMETPOM 25 MM Ha
rnybune fo 12 cm («Elektor Electronics»
Ne10/2003, ¢.60-65 ).

lNpocToi curHanMsarTop npesbilUEHUs
Temneparypul ¢ namsTbio (puc.31), pas-
paboTtanHbili B.Kaunka, nomoxer npeaoT-
BPaTUTb HEKOHTPONUPYEMBIV Neperpee,
Hanpumep, npoueccopa NK npu octaHoe-
Ke kynepa. B ero ocHoBe - UHTerpancHult
Tavmep Ha akoHomuyHom KMOIT-Bapuan-
Te TLC555, kOTOphIN «ONPOKUALIBAETCS»
npv gocrmxeHnn Tepmuctopom R1 (10 kOm
npw t=25 °C n 5 kOm npu =40 °C) Temne-
patypel 40 °C. Ecnu Tenmineparypa cH13uUT-
cq, To ceetoavon D1 Bce paBHo ocTaHeTces
CBETAUMMCS O MOMEHTA HAXATUS KHOMKU
cbpoca S1 vnu Belkntoyerus nutanus. MNpu
BKITOYEHWW NUTAHUS YCTAHOBKY B UCXOAHOE
coctosHne obecneuunsaet C1. MNutanue yc-
TpoWcTBa - oT nboro uctoqHnka +5 B, a
pacnonarate ero (R1) Heob6xoauMMO B He-
nocpeacTBeHHOW 6nn3ocTu ot Haubonee
OTBETCTBEHHOrO WY HArpeBaemoro ane-
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MeHTa koHTpornupyemoro K, ycunurens
un ppyroit POA («Elektor Electronics» NeG/
2008, ¢.70-71 ).

OpHOronocsIt Menoan4HLIN ABEPHON
3BOHOK (puc.32) pa3paboran M.bua3sos-
ckui. [pu 3amuikanmm KHonku TL Hanps-
XEeHWe C BTOPUYHOK 0OMOTKM CeTeBoro
Tpanchopmaropa 8 B nopaercs Ha ctabu-
JIM3UPOBaHHLIA BEIMpsiMuTeSb |04, 3anuThi-
Baq OCTanbHbIE MUKPOCXEMbl. MCXOAHLIA
norvHeckuin Hynb ¢ BeiBoga 11 (Q9) UMC
NECATUYHOrO CcueTyrka C Aeltndparopom
101 4epes unseptop 102C n knoy T1 C
pene RE1 obecrneunBaet «3aulenkrpaHmue»
Hanpsxenusa nutanua. erepatop 102A
TakTupyet cyetumk [01 ¢ yacToTon, 3aaa-
Baemo Tpummepom P1 1 ocbecnedyusaer

nooyepeaHoe NOAKIIOHEHNE KO BXoAy re-
Hepartopa, ynpaBnsemMoro HarnpsXeHnem
Ka I03 vacroTo3asaiouimx peamcropos P2-
P9. lMNpw Hanax1BaHMK BLHICOTa KaXA0u U3
8 HOT NonBUpaeTCs «Ha Cyx», 415 Hero rne-
peknioqarens PR1 nepesoauTcs B Nonoxe-
He RUC (py4Hoe) v kHonkon TL1 nocne-
jnoatensHo nepebupaloTcs Bce HOTb. B
KOHUE UVKna (ONUTeNbHOCTLIO HECKOSIEKO
CekyHAl) eAVHUYHBIN ypoBeHb Ha BuiBoae 11
101 o6ecroumnBaet pene RE1 n oTkniovaer
nutanue («Prakticka elektronika A Radio»
Ne8/2003, c¢.5).

Monu¢oHnyecknii ABEPHOI 3BOHOK
(pmc.33) paspaboran A.Manuapom. OH
BbINOSHEH Ha AeLleBbiX MUKPOKOHTpOnne-
pe IC1 n YM34 IC2. Mpu 3ambikanmun S

S R

kmovesble T2 v T1 Ha IC1 nopaeTca Hanps-
XEeHue NUTaHusa 1 nocnegHuii craptyer. Ha
ero suixofie RA3 ¢opmumpyeTcs BHICOKMIA
YPOBEHb, «3alLlenknBaiowni» NuTaHue Ha
BpeMsi NpourpuIBaHNa Menoavu. 8 paanuy-
HbIX Menogui GopPMUPYIOTCS NPOrpamMMHo
C NpUMeHeHeM OJHOBPEMEHHOW reHepa-
UMM [10 HETBIPEX HOT, & TaKXe IKCNOHEH-
umansbHelx ornbatowmx (ornbawowme dop-
MUpYIOTCS KoHzeHcaTopamu C6-C9), koTo-
pbie MPUBNUXaIOT 3BYHaHUE K MOXOXEMY Ha
nuannHo. Kaxaaa n3 HoT CyMmupyeTcs C
ocransHbiMu nocpeacrsom R11-R14, R19
1 yepe3 ycunurens |C2 nopaorcs Ha au-
Hamuk LS1. P1 - perynarop rpomMkoCTU.
MpolmBka KOHTponnepa BMecTe C UCXOL-
HuM asm ¢annom poctynHa (10 KB) no
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DAND KECT
appecy http://www.segment.nl/

download/020354-11.zip o~ Rn;zso Pnc.36
(«Elektor Electronies» Ne9/ —
2003, ¢.32-36 *). Rus 22K Qﬁ Ts BL250 Gy ¢ IC2=40WB

TeneBU3NOHHBIA TEeCTOo- — LM317 Gs 8 1Ca= 40938 6V/3,2Ah-s
BbiA reHepatop [.Kockamna BD136 T2 Be[1c, I Rig' . akkumuldtorhoz
(puc.34, cm. c. 19) obecneuvsa- (BD138, 25w Ryt 1 o
eT popmuposaHue RGB, kom- BD140) | Ra 10k JP,‘L) Jpzq)
NO3UTHOrO 1 S-video curHanos 22k thp. T _
nobon kaptuHku (bmp unu jpg 7’50 Rap BC10SC I
¢gannbl ¢ paspeweHuem Dy 7 Toltés® Ry 10K 620K -
720x576), 3arpyxeHHoil yepes = sérga) ;
COM-nopT ¢ MK. KaptuHka xpa- & Ll ot o, " E
HUTCA B ABYX 512Kx8 SRAM ! BC108C ™; 1% Ga
(1C1, IC2), no nape 6aT Ha MUK~ . ) 4 1 513 1 c
cen. MocpeacTeom 18-paspsa- 200 mat o a1 _fa s O
HOrO CUHXPOHHOrO CYeTyUuka ,J,%JVQZV 150n Ge - 16V
IC9-1C13 BCA KapTUHKA Yepes s 78L(()'gu°) ‘ o
3awenku 1C14, IC15 nogaercs b R:;')_?:E"\“f +ev )
Ha peaunctueHble LIAML R1-R9 330 | Rs | _Cs
(red), R10-R18 (green), R19- GND | g, 9L L& 2%y Ton .
R27 (blue), ypOBHU aHANOrOBLIX Ry 22k o L1 NG1SO [, ; g‘;
CUrHanNOB Ha BbIXOAAX KOTOPBIX Tk dee, AL 10/ \4 [s7 . D2 o8 .
MOXHO perynmMpoBarb TpUMMe- Tz2p 56n 7 Tls [ Nt " p*
pamu P1-P3. BMmecTe C CUHX- L 25V R, Ga Gs Gg |7 Tk
POCMECHIO (reHepUPYeMOit MUK- % 20Ky | St er v .
pokoHTponnepom IC4) oHu ao- B @ o p :;k
CTynHbl HA pasbeMe K4. Kopep 1 ] ;’A}_ Ntl (moa) 1= ITSCO’n '
IC7 npecbpasyer 311 4 curHa- Be (rold) qar Stop” 1cL TLe3

na B KOMNO3uTHHIN TB-curHan,

KOTOPBIN JOCTYNeH Ha pasbemax K5, K6.
MukpokorTponnep IC3 ynpaenser pexu-
Mamu paboTbl K 3arpy3KO KaPTUHKK (KHOM-
Ka Ha pa3beMe K3 - nHuumnanuaauva 3ar-
py3ku). IC5 - Tunoesin RS232-ppaiteep, co-
rnacyowumin COM-nopt NK ¢ KMOIM ypos-
Hamu UMC Tect-reHepartopa. T1 ycraHnas-
nueaer IC1, IC2 B cnyyae oTCyTCTBMA Ha-
NpsSXeHWn nutanua, nepeeoas SRAM B
XAYLLMIA pexuM ¢ MrkponoTpebnernem. B
3TOM Crny4ae ORW NMony<alT NUTaHWe Ot fe-
XypHOro nuTueBoro anementa BT1, obec-
reynBan COXPaHHOCTb 3arpyXeHHoW kap-
TUHKW. T2 BbIKNIOYAET MUKPOKOHTpONNEp.,
eCny HanNpaXeHus NUTaHua ynapyt Huxe
HOpMbI. [TPOLUMBKU KOHTPONNEPOB, a Tak-
xe exe-darin Nnporpammel 3arpy3ku n3ob-

e Mode Abow

®

- X
ELEKTOR

TIiL: 8

|
| ' 1

= o

paxenuit ¢ MK (cKpUHWOT Ha puc.35) po-
cTynHe! B zip-apxmee (552 KB) ¢ agpeca
http://www.segment.nl/download/
020295-11.zip («Elektor Electronics» NeS/
2003, c.60-67 *).

Ha puc. 36 nokasaHa cxema asroma-
TUYECKOTO 3apsiAHOro YCTPOWCTBA AN
akkymynstopoe 6 B / 3,2 a4, onucas-
HOro Tubopom Manuukaw. MNpu HaxaTum
KHOMKU 3anycka uukna N1 «Start» Tpurrep

G1G5 3anyckaet reHepatop G8, koTophiii
¢ vacrorou okono 10 Ny obecneynBaer ye-
pes G3-T1-T2-ICS (B pexume reHeparopa
Toka 1=1,24/R16) nonepemMenHyto 3apsp-
Ky akkymynatropa tokom 0,5 A u uepes G2-
G4-T3 npobHyto KpaTKOBPEMEHHYIO TECTO-
BY!O pa3psaKy ero (8 310 Bpems IC5 oTkno-
yeHa) Ha R22 ¢ uamepeHrnem HanpsaxeHus
yeped penutens R8*P*RY*-1IC4. Ecnv aTo
HanpsXeHre MeHbLLE NOPOroBOro, 3anaBa-
emMoro TpuMmmepom P1 (npu HanaxmnsaHum
ycraHasnueawt 6,6...6,7 B), o G7G6 He-
aKTUBHbI 1 NPOAONXaeTca 3apaaka. B npo-
TUBHOM crnyqae G7G6 obecneunBatoT Hy-
rnesol NoTeHUman Ha Buieoae 6 anemMeHTa
G5 v Tpurrep G1GS nepexoaut B COCTOSA-
Hue Stop (KOTOpoe MOXHO BKNIOYUTL NpU-
HYOMTENBHO BPYYHYIO KHOMKOM N2 «Stop»).
Mpwu atom reHeparop G8 3atopmaxueaeT-
cs, reHepatop Toka IC5 oTknoyaeTces, a ak-
KYMYNATOP NEPeBOaUTCSl B PEXUM COXpa-
HEHUA C HEOONBLUUM noa3apsaHbiM TOKOM
10...12 MA, obecneyrBaeMLIM HepeE3 pe3un-
crop R17. [uTaHue ycTponcTea OT cetu
ocyulectenaetcs yepes 10-BaTTHbIN TpaHc-
¢popmarop Tr C BTOpUHHOM OBMOTKOW Ha
13...15 B («Hobby Elektronika» NeS/2008,
c.297-299).

N3BecTHO, HTO HUKENb-KaAMUEBbIE aK-
KYMynSTOpbl 06na0atoT T.H. 3dheKToM «na-
MSATU», NO3TOMY Nepes 3apaaKkoun nx Reob-
XOAUMO paspaanTb (MHaue OR He Habeper
nonHou emkoctun). C Apyroi CTOPOHb!, Ans
HEro ONaceH pexvM, KOrga HarnpsxeHue
ctaHosuTes Huxe 0,6 B - torpa pecypc
pesko cHmxaerca. Kxuwrod Fopckm onu-
can ycTporcTBo pa3psaaa (puc.37), KoTo-

BIEGUN DO
[

Roziadowywane IN4DO?
ogniwe

T ] It

BIESUN UJEMNY.

T2
55 eoi3s

poe BoinonHaer oba ycnosus. OHO npea-
crasnsiet cobou MmynsTUBMBPATOp C HacTo-
TOU reHepaumu okono 15 kl'u, pe3ncTopsl
B KONNEKTOPHLIX Llenax TPaH3nCTopoB KO-
TOPOro UMET Manoe CONpoTUBIEHWE U
ABNAOTCA paspagHemu. Ceetoguop D3 B
3TOM pexume CBeTUTCA 6ﬂaFOD.apﬂ 3Ha4uun-
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wemycsi Ha gpoccersie L1. Kak T0/bko Ha-
NpskeHVe Ha akkyMyJISITope CHU3UTCS [0
0,9 B, COOTBETCTBYIOLLIErO KOHLYY pa3psiza,
ouvof, D1 BuI30BET NpuaanupaHne TpaHau-
cropos T1, T2, v npouecc pa3pspga 3aBep-
wutcs, a ceBetoguopn D3 noracHer
(«Elektronika Praktyczna» Ne8/2003,
c.41-42 7).

MpeoGpasoearens HanpsokeHus Mae-
na XopuHeka (puc.38) o6ecneymBaert ce-
TeBoe HanpsbkeHve 220 B 50 Mu Ha Ha-
rpyske mowHocTsio ao 5 Br. OH cocrout
13 33/aI0LLero reHepatopa c qacroton 100
Iy v Tpurrepa-genmtens Ha UMC 101,
MOLHBIX MOIM-knoveit T1, T2 n 6-BaTTHO-
ro CeTeBoro TpaHchopMaTopa C BTOPUYHbI-
MU 06MOTKaMKM 2x8 B, BKOYEHHOr 0 Kak no-
BblLLaoLMIA. [py yBEIMHEHIM HAarpy3ku OT
HYJIEBOI 1,0 MaKCMMaJIbHOW BBIXOAHOE Ha-
npsikeHve ymeHbLlaeTcs ¢ 250 po 200 B,
4TO AN OGOJILLLMHCTBA YCT-
PONCTB SIBNSIETCH NpuemMsie-

Huil YBY (prc.39) ¢ nonocori nponycka-
Hust 850...1750 MINu. KoHgeHcaTopbl, no-
MeYeHHbIe «3Be3004Koi», - no 150...1000
n®d (onopHele); «kBagpatMkom» - 3,3...3,9
nd (SMD); «kpyxoukom» - 1 nd (SMD).
L1 - 6...8 Butkos 3B 0,4 Ha onpaBke au-
ameTpoM 3 MM; L2 - MeHbIin NpOBOZHUK
ovametpom 0,5 Mm, grmvHoin 10 mv; L3 - 1
BUTOK Ha ¢deppuToBOM Kosbue 100HH.
MOHTaX BbLINOJIHEH Ha nnate uz $osbru-
poBaHHoro creknorekcronmta 110x60 MM
HaBECHbIM MOHTaXOM, Kak MOKaz3aHo Ha
puc.40 («Hobby Elektronika» Ne8/2003,
c.261, 262).

Makc NepHep (DM2AUO) npeanoxwn
CXeMy KOMIMNpeccopa, BXoAsLIero B co-
CTaB HaCTONILHOrO MUKPOdOHa Ans ne-

DANDKECT

ma

4

"‘,’fm rriationale Magazin der Fnnktechnik

Regel -
Uerstarker

NF-Eingang
NF-Ausgang

Regelspannung
——

Pric. 1

neincreyeT Ha VCA, CHXasi ero ycuneHme
C POCTOM BXOAHOro HanpsbkeHusi. Cxema
KOMMpeccopa NokazaHa Ha puc.42, roe |C1
(NE571) copepxut oBe pasfesibHbIX CUC-
TeMbl CKaTns 1 pactsxkeHns HY-curHana.
BnekTpeTHbIl MUKPOGhOH NUTaeTCs Yepes
R4 v R5. CBriBoga 7 (IC1) cHumaetcs 06-
paboTaHHbIi curHain. C nomolbio R14 Boi-
XO[HOe HanpsbkeHue komnpeccopa (Out 1)
ypaBHMBAETCH C CUrHaloM MukpogoHa
{Out 2). Uenb aBTOperynmposaHusi cobpa-
Ha Ha auddepeHumansHOM yeunurene C
nojHeIM ycuieHnem LM358 (IC2), R11,
R12, C6, R2, D2, C3. MoteHuyomeTpom R3
yCraHaenmeaioT nopor komnpeccun 0,1 B
{(add.). B atom cnyyae BbIXOOHOE Hanpsi-
>XeHve GyLeT OTCNeXUBaTb BXOAHOE JINHel-
Ho po 100 mB. lMocne aTOro BKAKHUTCH
KOMMnpeccusi M B auana3one Usx=0,1...2,2
B (3¢$.) BeIx0aHOE HanpsikeHne He byaoer
MeHsIThCH («Funk» Ne8,2003, ¢.20-22 *).
3eykoeoii npoueccop Jleppu Koiina
(K1QW) npenHa3HayeH ang ynyyileHus
CENEeKTUBHOCTH NMPY NPOCTYLUMBaHUM Te-
nerpa¢dHbix curianoe. OH BbINOSIHSET
GYHKUMM BBICOKOAOOPOTHOro duiibTpa C
M3MeHsieMbIMM MONIOCON NPONYCKaHWS 1 pe-
30HAHCHOW 4aCToTON, a Takxe dopmMupyet
nceepocTepeoOHNHECKMIA CUrHanN AJis ro-
NoBHBIX TenedoHoBs. MNonocoson GuibTp
NOCTPOEH Ha OCHOBE CXeMbl rMpaTopa, KO-
TOpas SBNSETCH SKBUBANEHTOM BBICOKOA06-
POTHOI KaTyLLKN MHAYKTUBHOCTU (puc.43).
Mpn R1=500 KOM 3KBMBANEHTHYIO UHAYK-
TUBHOCTb MMpaTopa MOXHO M3MeHsTb OT
600 MIMH po 27 MH. Mopgknioyums napanniens-
HO rmpatopy koHgeHcatop 0,01 mMkd, cra-
J10 BO3MOXHBIM U3MEHATb pe30HaHCHY!I0 Ya-
CTOTY TakoOro napasie/lbHoro KOHTypa oT

MbIM. [pn 3TOM noTpebiise-
Mblil TOK yBenmumnBaetcs ¢ 80
MA 1o 630 MA («Prakticka
elektronika A Radio» Ne9/
2003, ¢c.13 7).

Ons TOYHOro NO3MLMOHM-
poBanmMsa napaGonuyeckon
AHTEHHbl HAa CNYTHUK AnS
npuema Heo6xoaumoit TB-
nporpammbl Jlacno Cvumon-
YUY UCNONb3YET UHANKATOP,
NOAKNIOYaeMblii K BbIXOAY
CBH konBepTepa. OH npep-

Mikr.

ci
470p
GND

penaTtumka. Ha puc.41 nprBeneHa 6/10k- +5U R 7895 g t7ee18V
CcxemMa, MOsICHSLLAs NpuHLUMN paboThl, rae Tos Ic3 el 0
BbINpsiMNieHHbIl nocne VCA curHan Bos- GND
-I-uatan 18en o
+5U —
RS R10 cz
R3: Offset 620k 14
R6 o outl
62k
13 2 Bk ¢ oGND
Ucc >
1e
100n 47k GND v - —ooutz
g 4 1] o)
é c3 —C GND
teen iN414g 3K
T %%

CTaBJiIneT CO6O0IM NSTUKACKaz-
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300 'y no 2 k. NonHas cxema 3BYKOBOro
npoLeccopa nokasaHa Ha puc.44. Ha U1C,
U1D, C4, R1, R3, R4, R6, R12 co6paH ru-
patop. NapanneneHolin emy C5=0,01 mkd.
R1 nepecrpanBaeT pe30HaHCHYIO YacToTy,
a R7 nameHsieT nosiocy nponyckaHus (B
YyKa3aHHOM Ha cxeme nonoxeHun S1). B
NPOTMBONOJIOXXHOM NosioxeHUn S1 nonoca
nponyckaHusi ocraeTcs GprKCUPOBaHHON 1
Hanb6onee yakoi. Ha U1B, U1A, U2D, U2C
cobpaHbl 6ydepHble kackaabl. R15 - pery-
nsitop rpomkocty, R21 - 6anaHca, US - Bbl-
XOAHOW ABYyXKaHasbHbI yeumTenb. C no-
MOLLBIO S2 nameHsieTcs pasa CUrHanos B
rofioBHbIX TenedoHax. MNpn nokazaHHOM Ha
cxeme NonoxeHUn S2 curHasbl Ha BbIXO-

Prc.u43

IRF9520

SRS
<’10k|

H

{mono)

52 JAHRGANG - JULI 200:
€350-CHF 6,90

7-03
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nax U3 cuHdazHble, a B NpoTYBOMNONOXHOM
- npotmeodasHele (ncespocrepeo). MNpm
3TOM CUrHas ChibllleH kak Gbl OTAENBHO B
KaxgoM yxe. Ceetogmog D1 BeinosHsieT
TPU dyHKuMK: NoHWxaeT Unut.make.=6 B
10 5,5 B - MakCuMaibHO SONYCTUMBIX AJ1s1
LM4808 (U3); siBnsieTcs MHAMKATOPOM
BKJIIONEHUSI NMUTaHUS U «NOAMUrMBAET» B
TakT npuHuMaemoro CW-curHana. Ha Q1
cobpaH aBTOMaTMyYeCKuin BKIIoHaTeS b Nn-
TaHus oT 4 6aTapeii AA Npu NOAKMOYEHN
YCTPONCTBa K BbIXOAY npremHuka. Npm
3TOM BLIXOHOE CONPOTUB/IEHNE NOCTOSH-
HOMY TOKY NPUEMHUKa LOMKHO BbiTb OKO-
no 1 kOm. Ha U2B, R14, R16 co6paH nc-
TOYHUK ABYXMOJIAPHOrO HanpsbkeHust st
nutaHus OY («QST» Ne8/2003, ¢.55-57).

PaspaGotanHaa Kpuctnanom Ceiid-
¢epTom (DL1AKE, KG8GS) pneweBas,
nerkas M NpocTtas cucTemMa NUTaHus
TpaHcusBepoB Tuna IC-706, FT-100 na
OCHOBE JIUTUEBO-MOHHBLIX aKKyMYNATO-
POE ANl HOYTOYKOB MEET ClIEAyIoLLME Xa-
pakTepucTuki: Macca 6/10ka, BKIKOHas KOp-
nyc, meHblue 1,5 kr; eMkocTb He meHee 10
Ad npu HanpsbkeHun 13,8-16 B; 3apsigHoe
HanpsbkeHune 6-20 B; nHoykaums Hanpsbxe-
HUST aKKyMYNsiTopa, 3apsigHoro U paspsg-
HOro TOKOB; NPOCTasl Cxema 3apsifia C Mu-
HUMyMOM 3P3; 3awmta ot K3, paspsgau
nepesapsifa, a Taikke oT ry6okoro pas-

82003

psifaa; obLias CrouMoCTb MeHbLLe 50 eBpo.
Bce n3BecTHble IMTUEBO-MOHHBIE aKKYMYIIATO-
pbl 2151 HOYTOYKOB MMEIOT MHTErPUPOBaHHBIE
3apspHble cxembl (IC4-7), koTopble npepbiBa-
10T 3apsiZ, NPV JOCTVDXEHUW HaNpPspKeHKs Ha
ofHOM 3anemeHTe 4,1...4,2 B. B cnyyae
nageHusl HanpsbkeHusl Npu paspsge oo
2,8...3 B Ha aneMeHT cxeMa OTKIIOHaET ero
OT BbIXOAHOrO KOHTaKTa, 3almiLas ot riy-
6okoro paspsga. Npw aTom paspsaHelii TOK
orpaHuuMBaeTcs Ha ypoeHe oT 4 1o 8 A (y
PazHbIX N3roTOBUTESIEIN) NPENSATCTBYS Pas-
pyLeHnio anemeHTa npy K3. Bce akkymy-
JISITOPBI 3TOrO TUNa UMEKOT MHAMKATOPHI CO-
CTOsIHMS 3apsifa, cocrosilme us 4-6 cee-
TOAMOAOB, BKJIIONAEMBIX MUKPOKHOMKOIA.
Takure akkyMysITOpHble COOPKU CofepXkaT
3 anemeHTa (HanpsbkeHue 10,5...10,7 B)
nm 4 (14,4...14,8 B) ¢ eMKOCTLIO OTAeb-
HbIX 3neMeHToB oT 2,5 10 4,9 Au. ABTOp
NPUMEHWUIT HeThbIPe aKKyMYJISTOPHBIX COOp-
K1 Ha 14,4 B eMkoCTbIO MO 2,7 A, BKJIO-
YMB MX NapajulefibHO Kak MoKazaHo Ha
puc.45. [1na 3apsipa akkymysISTOpoB NoHU-
>XeHHbIM HanpskeHvem 5-20 B (5 A) npu-
MeHeHa MUKpOoCcxeMa npeobpalopaTens
HanpspkeHus 1IC1 (LT1070 wamn LT1170,
LT1270, noppo6HocTn cMm. Ha calite Linear
Technology www.linear.com), kotopas yc-
TaHoeneHa Bmecte ¢ D1, D2, D4 Ha pagu-
aTop U3 aNioMMHUEBOI MIACTUHLI MIOLLa-

R1
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ULane b3 . EEEHEE
beliebig D4
%;ég(')/é k5 A 54 . 02 ber 14.4 V MBR2045
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y © | L 7 1 e
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y Vee Vee Vee Vee e
D1 5 En En En En !
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R5 by GND
36k 2| 3 I B2
R4 144/ +—L 144V + L 144y +_L 144w/ je nach
€3 1.6k 27Ah - 27Ah - 27Ah - 27Ah Relais 11/
4700 c1
= c2 — P
47u anjaus
’ 1000[1 R3
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¢ e O
50 3 1 3l 1
5 Inp- Inp.+ GND Inp— Inp+ GND D5
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velebig @ 19594 @y 1999V beliebig N/
" g “ 4| dig. Strommesser 4 d/ S-p-;e;l;lhungsmesser 103
1. GND 2 g. g 0
mn out ChD :
Beleuchtung 7805 2 out inpL
an/aus 7805
3aMeHe OZHOMPO-  KOJbLA, Ha KOTOPOM HaMaTbIBAIOT HECKOJb-
- - BOOHOrO Wierida Ha KO BUTKOB KO2KCVanbHOro kabensi. ABTop
x . 4-NpOBOAHYIO  ONUCBHIBAET €Ll OAVH AOBOJNIbHO PeAKUi
- ~ «l00Ky» (puc.47) 13  cnocob, HO yxe BHECEHNUS aCUMMETPUN
NPoOBOL4OB AMWAaMeT- B AWUNOJb ¢ NOMOLLbIO OAMHOYHOIO YeT-
- r POM 2 MM Ha paccTo-  BepTbBONHOBOro ctepxHsa (Monostub),
sHAn 0,2 M OTBUOpa-  MOAKJIIONAEMOro K «ropsiuei» Touke nuTa-
— Topa - 6onee 300k
' (: «g%ql/lo» Ne8/2003, Monostub A - 0,96
c.67).
| . .
? B Crathe «Copetnl  pa—220910% A2.091095
4 Ha4MHZIOLLUM KOPOT-
KOBOJIHOBUK@M: XO-
powo pabdoTtanLas Speiseleitung 240 £2
BCNOMOraTesibHas
aHTeHHa» [MwuTtep [Pnic.48)
Bpymm (DL7HG)
OTMEYaeT, 4TO BON-  HUSi Annonsi (puc.48). Ins nyywweri pa3saa-

obto 30 cm?. Ons 3apsipa npy Usx=17...20
B npepycmoTtpeHa otgesibHasn kiemma. R1
orpaHnymMBaeT 3apsaHeI TOK BE/IMHUHON
2,5 A. ins OTKIIIO4EHWS TpaHCuBepa OT ak-
KYMYJIATOPOB B peXvme 3apsfa npurogHo
no6oe 12-BobTOBOE pefie ¢ MUHUMAaNb-
HBIM KOMMYTUpYeMbIM TOKOM 25 A. Ha
pumc.46 nokazaH MOHTaXK aKKyMYJITOPHO-
ro 6Joka nuTaHus TpaHcusepa («Funk
Amateur» Ne7/2003, c.674-676).

B cratbe «LLInpokononocHoe cornacosa-
Hue» U.Fonyapenko (DL2KQ - EU1TT)
onucasn oaMH U3 CNocoGOB PacLUMpeHUs
paboyeit NONOCHI 4YaCTOT YKOPOYEHHbIX/
yanuHeHHsix GP wnu gunoneii npu ram-
Ma- unv omera-cornacoeanvm. [ins aro-
ro TeOPeTUHECKM HaL0 YMEHBLUMTL UHAYK-
TMBHOCTL Wwrenda wyHta. B stom cnyyae
wnend BbINOJHAIOT B BUAE HECKOJIbKUX
NPOBOAHWNKOB, PACMONIOXEHHBIX BOKPYT 13-
nyyqarens. Tak y GP Ha 14 MIMy BbicOTOl
3,5 M grametpom 30 MM C OGbINHBIM ram-
Ma-CornacoBaHvem Lwiendom guaMmeTpom
12 MM paboyvas nonoca - 200 'y, a npu

[Prc.u6

HOBOW AMNONbL SIB-
nAeTcH AOCTATOYHO
addekTMBHON M
noaxoasiwen ansa
TPaHCNOPTUPOBKH
aHTeHHO#. Ee BLICO-
KO€ BXOAHOe Conpo-
TUBJIEHME OKOJO0
1000 Om ¢ nomo-
Wb MOYTU 4YeT-
BEpPTbBOJIHOBOTO
KYyCKa CUMMEeTPUY-
HOro katens ¢ BO-
HOBBLIM COMPOTUBIIE-
Huem 240 OM cum-
MEeTPUYHO TpaHc-
dopmupyetca B 50
Om. B atom cnyvae
KOaKCuabHbih 50-
OMHBIN kabesb
00bINHO NOAKIIIOYa-
10T Yepe3 CUMMET-
pupyoLee ycTpoii-
CTBO B BUE KOGKCU-
aJlbHOM  KaTyLUKM
win beppuToBOro

K1 NOAoTHO avnons, Monostub u cummeT-
PUHHEs JIMHWS JODKHBI ObITE B3anmonep-
NEHAVKYNISPHBI, HanpuMep, KOrAa Avnosib
1 Monostub pacnonioxeHe! B ropn3oHTas b
HOW MJIOCKOCTM 1 B3anMonepneHanKyisp-
Hbl, @ CUMMETPUYHAs JIMHWS OMyCKaeTes
BepTUKanbHo. Monostub Takoke npuHuma-
€T yyactve B U3JlyseHUM 1 B 3TOM Clyyae
npub/mxaeT MHOroJ1IeneCcTKoBYIO guarpam-
MYy BOJIHOBOrO AMNOJIA K KPYrosowm
(«Funkamateur» NeS/2003, ¢.919).
PamoyHaa aHTeHHa «Bird-Cage-
Loop» Peitnepa Mpacda (DL1RWB) ¢ ne-
peknioyaeMon aunarpaMmon Hanpae-
neHHocTH ans pa6oTtsl Ha 80...10 meT-
POBLIX Auanaz3oHax (puc.49) npepcrae-
nseT cobon ABe B3aUMHO-MEepneHanKy-
NsipHBIE TPEyro/bHble NeTN C NepumeT-
pom 43,5 M. UX BepwuHbI COefiMHEHbI
BMECTe, a K pa3pblBaM HUXHUX CTOPOH,
pacnonoxeHHbIX B 2 MeTpax Hag, 3emeil,
NOLKIIOYEHAa CUMMETPUYHas 4-NpoBog-
Hasn 200-oMHas NMHWS NUTaHUS ONIMHON
16,5...17,5 M. BTOpoOii CTOPOHOI IMHKSA
NOAK/IOHAETCH K KOMMYTUPYIOLLEMY/CO-
riacyioLemMy yCTponcTey (puc.50), roe:

Papuoxobbu 5/2003
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Aufhangepunkt
(Mast oder Baum)

Vierdrahtleitung

S

$1,S52 - ppyxraneTHblil KepaMU4ecKunii ne-
peknoyaTens Ha 6 HanpaBieHuin, obec-
neunBaloLLMIi NepeksiioyeHne amarpamMmbl
HanpasJIEeHHOCTU @HTEHHbI NyTeM KOMMY-
Taumm 6 BapuaHTOB NOLK/MOHEHNS| KOHLIOB
pamok: a-b; a-al; a-b1; b-al; b-b1; a1-b1
(puc.49). Npu BapnaHtax b-b1 v b-al ou-
arpamMma umeet Bug, «8», a B OCTaIbHbIX
- C BbIp@>KeHHOI HanpaB/ieHHOCTLIO B CTO-
POHY n3rnba NOAKIOYEHHON pamMkun (Ha-
npaeneHus A, B, C, D Ha puc.49). C no-
MOLLbIO COrJlacyloLiero ycTponcTea
L1C1C2 - aHTeHHa HacTpamuBaeTcs No Mu-
HuMymy KCB Ha BbI6paHHOM guana3oHe.
L1 - BapnomeTp C MakCMMaJIbHON MHAYK-
TmBHOCTEIO 40 MklMH, C1 n C2 - KINE ¢
Cmakc=500 n®. «Maccy» y3na cornaco-
BaHWsi HeJsb3s COEAUHSITb C «3eMein»

Von der Antenne
zur Schaltbox

Zum TX oder
Reflektometer

- Bohrung

flr Fihrungsseil

a

b—0%—
al—o;

b1

Pnc.51

§2

Ci

Cc2 Dr1

Balun 4 -1

Pnc.50

9+2003

craHumu. CummeTpupyowmii TpaHcdop-
maTop 4:1 HamoTaH Ha cepaeyHuke OT-
KJIOHSIIOLLE CUCTEMBI KWHeCKONa Te1eBU-
3opa. PamMkn BbINOJSIHEHBI M3 MEAHOrO
nposoga gnametTpom 4 mm. Pacnopku 4-
NPOBOAHOM IMHWUM M3 oprcTekna 16x16 cm
pacnonaratotcs Yepes 50 cm (puc.51).
Haunb6osnbluasa 3¢dp¢dekTMBHOCTL aHTEHHbI
Habmopanace, No yTBEpPXASHUIO aBTopa,
Ha 40...17 MeTpOBbIX Anana3oHax u Npu-
6avxanacbe K «JABOMHOMY KBagpaTty»
(«CQDL» Ne5/2003).

Ans ynyyqweHus n3bupaTtenbHOCTH
no 3epxanbHOMY KaHany Hocumbix YKB
paavMocTaHuMi, Yy KOTOpPHIX npu
MY4=21...23 MI'y 3epkaibHbIA KaHa no-
nazaer Ha BewatesibHei YKB gnana3oH

88...108 MIu, U.Hevaere (UA3WIA)
1 £z

Xwi %.20 %.20 WAT

o 1.

< AT A

L1

[Pnc.52

npeanoxun ucnonb3oeartb T-o6pasHoe
aHTeHHOe cornacymollee yCTponcTBO
(ACY). Takoe ACY (puc.52) noebiuaeT
nM36UpaTeNbHOCTb NO 3epKaslbHOMY KaHa-
ny Ha 18...20 pb 1 addpekTMBHOCTL Npu-
eMa v nepezayun. ACY cobupaloT Ha Ko-
akcuaneHol Bunke CP-50-74MNB. Ha
puc.53 nokasaH BapuaHT C nanyvartenem
13 kabens 6e3 onneTkn 1 BHELLHeN n3o-
nsiumn {nos.1), rae no3.3 - ueHTPabHBINA
NPOBOAHWK, y KOTOporo B 10 MM OT pa3be-
Ma Ha gnvHe 10 MM cpe3aHa NonoBuHa
naonsuymn. B atom mecte Bnameatot C1 n
C2 (KT4-25 Ha 4...20 n®). L1 (noa.5,
puc.53) coctrout n3 11 sutkos MN3B-2
0,41. NM03.6 - nhactMaccoBbIl KOXyX. Ha
puc.54 n306paxeH BapuaHT C nanyyare-
NleM 13 OMJIETKM KOAKCUaJIbHOro Kabens
(n03.8) 6e3 ueHTPanbHOM XWibl. AHTEH-
HY HacTpamBaloT C NOMOLLbIO N3MepuTe-
ns KCB, npy 3TOM MOZENMPYIOT KOpnycC
paguocTaHumn, T.K. ero Hannume KpUTud-
HO npw HacTpoiike («Paauo» Ne9/2003,
c.68).

20
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Cunte3zarop 4yacrtor anga KB-TtpaHcueepa
¢ ncnonb3oannem MMC «npamoro» cuHresa

(Mponomxenvie. Hawano cm. «PX» Ne4/2003, ¢.40-42)

MpuHuMNuanLHag cxema

CuHTE3aTOp COCTOUT M3 TPEX Y3N0B M COOTBETCTBEHHO MEYATHBIX
nnar: koHTponnepa, NYHoB 1 nioukaumn. Nepesos, aBTOPCKUX CXEM
B 9/IEKTPOHHBINM BUL, NPUHAANEXNT «nepy» Bnagummpa RX6LDQ. Pas-
BEAEHbI, U3IOTOBMEHLI M UCMBITAHbI HECKOMBKO BAPWEHTOB KaxKoOM
nAarkl, NOKA HE NOSIBUAMCh AEACTBUTENBHO KAYECTBEHHBIE paboune n
NOBTOpPsieMble 3K3eMMAspbl. 3aeck OyoyT OnMcaHbl «6asoBbie» Bapy-
aHTbl, KOTOPBIE MCNONL3YIOTCA B «[lopTameHOoM TRX», onncaHmne ko-
TOPOro 6b10 ONYGAMKOBaHO B «Pannoxo00u» Ne6/1999 r., NeNe1,3/
2000 r. v BEINOXEHO Ha cavite aBTopa http: //hamradio.online.ru/ut2fw/

Mnara koHTponnepa (puc.4, c.26)

JAnsa ynpasneHns CUHTE3aTOPOM MCNONb30BAaH KOHTpOAnep
PIC16F628 (DD1). BribpaH OH N0 COOBPaXeHUsIM «CTOMMOCTb-Kaue-
CTBO-BO3MOXHOCTU». Er0 BHYTPEHHAS NamaTh 3anOIHEHa NOAHOCTBLIO
YyNpaBisoLLEn nporpammoin. OnuceiBaTs padoTy MUKPOKOHTpONEpa
HABEPHOE HET HMKSKOrO CMbICNa - OCHOBHOW MacCe Yntatenein 3ro
OyAeT HeMHTEPECHO, & AOTOLLHBIM HYUTATENSIM MOXHO PEKOMEHO0BATH
NOYUTATL NOMHOE ONMUCAHNE 3TON MUKPOCXEMbI Ha CanTe PprpMbl U3-
roroButens - www.microchip.com wnnn www.microchip.ru . Orpann-
qMmMcs Takum onmcannem: NMUK-kontponnep 16F628 - 310 Mmukpocxe-
Ma, COLepXaLlas B CBOEM COCTABE PasfIMiHbIE «ONOKU U Y3nbl», KOTO-
pbl€ YNpaBnsloTCs «3alMTON» BHYTPU HEE Nporpammon. Bnok BHyT-
PEeHHeln onepaTMBHOM NaMATN NO3BONIIET OeNaTh TPEOYEeMyI0 KOppEeK-
LMIO B YNPaBAAIOLLEN NporpaMmMe no XenaHuio nonb3oBatens, u atm
NONb30BATENBCKME YCTAHOBKM CoXpaHsioTest B O3Y 6e3 pononHuTeb-
HOIO BHELLHENO MCTOYHUKA MUTAHMS 7151 MUKPOCXeMbl. COXpaHsoTes
«0a30BbIe» YCTAHOBKW, KOTOPLIE ONMCaHbl BbILLE, U MHGOPMauns B
ayerikax namatn. MNpy BKAKYEHUM NUTAHWA NPOrpaMMa BhiCTaBASeT
13 syerikn namsa NeO 4acToTy 1 Lwar NnepecTporku, PEXNMBI TPAHCH-
BEPa - T.€. COCTOSIHME 6-TM KHONOK YNPaBEHUs TPAHCUBEPOM; «yM-
HOXEHME» Ha 4N UMMYNbCOB BANKOAA, «OOHYNEHHBIE» SHEKUN CTeka.
T.e. MOXHO 3anuncarb B s4eiiky NeO 1e napaMeTpbl TpaHCMBEpPa, KOTOo-
pbie X0Tenock Obl UMETL CPa3Y NPU KaXAO0M €ro BKIOYEHUW, U NPOo-
rpaMMa npuaexHo mx Oyner sanyckatb. [pu camOM nepBOHaqab-
HOM BKJIOHEHUM CUHTE3aTOPa B NPOTrPaMmMe B NepBble AECATh AHEeeK
NamMATH 3&MUCAaHbI YACTOTHI, H& KOTOPbIX YaLLLE BCErO MOXHO YC/bILLIATD
no3eiBHOM UT2FW. B OCTasnbHBIX SHeiKax 4acTOThl AUAna3oHOB - 3TO
coenaHo asis Toro, 4toObl MPU NEPBOM Xe BKJIIOYEHUM CUHTe3aTopa
OH Hauan NpaBuibHO paboTatk M NONL30BATENIO nerye ObIo OCBO-
UTBCH C €r0 YNpPaBISHNEM.

Mo ynpaBasiowmM WmHam OT NpoLeccopa K nepudepnn BKIOHEHb!
nononHuTensHo dunetpyowme RC uenoukmn R17-R19; C20-C22. 3Ha-
HEHUs AaNEMEHTOB 3TUX LIENOYEK HE cnepyer yeenuymeaTe 6onee 100
Om 1 1000 nd. MNpu fansHenweM yBenmueHnm MOryT BO3HUKATL CHOm
B KOPPEKTHON Nepenaye CUrHanos Ot NpoLeccopa K APpyrmm 3nemMeH-
TaMm CXembl. XOTS Npy NPaBUABHOM MOHTaXE NMAaT 1 pasBooke NOAXo-
FSWLMX K MaTam NnpoBOLOB NOMEX OT LnPOBOM HaCcTH CUHTE3ATOPE
He O0HapyxeHO naxe 6e3 HnX (aBTop OOLIYHO 3anavBaeT TONBKO TO-
KOOrpaHuimeaiowwme pesnctopsl no 50...100 Om Ha cnyyait «Henpen-
BULEHHOrO» NONagaHns BbICOKOrO HANPSDKEHUS), BCE X 3TN LENOqKN
OblIn pasBeneHsbl Ha nnartax, Jatsl Gbuia BOSMOXHOCTb AONONHUTESb-
HOW GUNbTpaUMKM B CyHae HanoOHOCTU. TEOPEeTMHECKU 3TO MOXET
BO3HUKHYTb MPW O4€HL NNOTHOM MOHTEXE B MANOraGapuTHOM TPaHCK-
Bepe. [Nomexu Ot UMb pPOBOI HACTH OblNM CbILIHBI 6€3 9TMX LIENOYEK B
NepBOM BapUAHTE KOHTPOANEpa ¢ ncrnonb3oeadnem PIC16F84 Ha «Tpe-
HMPOBOYHOM>» nnare. Mo BceM AOPOXKaM NMMTAHMA NAaThl YCTAHOBNE-
Hbl GUABLTPYIOLLIME KEPAMUHECKME U 3NIEKTPOIMTUHECKME KOHOEHCA-
TOPbI.

MukpokoHTpOniep ynpaensier paboTon mukpocxembl DDS (Direct
Digital Synthesis) AD9832 (DD7) no wmHam RA2, RA3, RA4 takum
00pa3omM, 4T0 Ha Beixope DD7 (IOUT, BuiBOL, 14) dOpMUpYeTcs CUHY-
conpanbhbii BH curnan sacroron ot 80 no 350 k'u. NopgpobHoe onm-
C&HME 3TOM MUKPOCXEMbI MOXHO B35ATb Ha CanTe (GpUpMbl NPOM3BOAU-
Tens http://www.analog.com/ . Kpatk0 onucarts ee paboty MOXHO
TaK: B HEWM LMPPOBLIM CNOCOOOM CUHTE3UPYETCH CUTHAN BLICOKOM Ya-
CTOTbI. 3TO TaK HA3bIBAEMbIN NPSAMON LdPOBOI Cnocob CUHTEINPO-
BaHMWs 4aCTOThI. [10000HBIE MUKPOCXEMBI MOBCEMECTHO MOXHO HaMTH
Ha MATEPUHCKMX MAATAX KOMMBIOTEPOB. (PUPMa BEINYCKAET LENbIN Psif,
DDS MMKPOCXEM C PasinyHbBIMK XapakTepucTmkamun. s Hawen 3a-
0841 NOOXOOMT CaMasi HU3KOYaCTOTHAs!, HY U YTO HEManOBaXHO, He
Takas poporasl, kak 6onee «<HaBOPOYEHHBIE» €€ aHanoru. Mo faHHBIM

Anexkcanpp Tapacos (UT2FW), r.Pern

DUPMBI M3FOTOBUTENS KAYECTBO BLIXOOHOO CUHAMA MUKpocxembl DDS
YKNaObiBAETCA B 3ASIBIEHHBIE MAPaMETPbl, €C/IN €r0 HacToTa HE npe-
BbiLwaeT 1/4 OT 4acTOThl ONOPHOrO reseparopa. Jna nony4yeHms Ham-
BbICLLEr0 KA4YECTBA cnepyeTt Opatb MakCUMAaNbHO BOSMOXHYIO H4acTO-
Ty «ONOpHUKa», ans AD9832 - 25 MI'u. B Hawem BapuaHTe orpaHmye-
HMe 4acToTh A0 20 MIL, BbI3BAHO NpenenbHOM TakTOBOM HacTOTOM
1515 mykpokoHTponnepa PIC16F628. B kauecTee skcnepymeHTa npo-
BepeHa n yactora 25 MIy, - Heckonbko noppsL, B3sThiX NMUK-0B 6e3
npoGnem paboTtanu u Ha 25 MI'L,. Ho puckoBaTh He CTanm n NPpUMeHn-
11, K8K M pEKOMEHLOBaHO n3rorosurenem, 20 MIry. PasHuubl B kaye-
CTBE BbIXOLHOIO CUrHana, KOHEYHO, HW Ha CAyX, HM Ha akpane CK4-
59, v npm pabote B adupe 0OHapyxeHO He ObUlO, T.K. OCHOBHbIE
HacToTH, NONyyaemsie ot DDS, coctasnsior Ot 1/60 no 1/250 onop-
HOWM HaCTOTbI. M MOXHO NPEanonOXuThb, 4TO NPU TAKOM HU3KOW BbIXOL-
HOI yacTote DDS nameHeHre 4acToThl ONOPHOro reneparopa Ha 25%
HE NOBAMANO HA €r0 ka4ecTBO. Ha puce. 5 v 6 nokasaHbl CnekTporpam-
Mbl BBIXOAHBIX curHanos AD9832 npu f,  =1,1 My (puc.5) n i, =21
MI'y, (pyc.6) pns fonopH=25 Mru, npencraBneHHble GrpMOn N3roTo-
Butenem. Ha Hux BMgHO, kak pac-
TET NNOTHOCTb MAPMOHWK NPW YBE- EEEE
JIMYEHMN BBIXOOHOW HacTOThl, &
TaKXe YPOBEHb YETHBIX TAPMOHMK
C YMEHbLUIEHMEM He4ETHbIX. 10
CONbLIOMY CHETY ANl HAC 9TO HE
CTONb YX U BaxHO, T.K. PHY Ha
BbIX0Ae DDS ordunbrpyeT mx
60nbWYI0 YacTb U cama neTns
DANY LONONHNTENBHO BLIYUCTUT 1 1
YNpaensoLWmMn CUrHan Bapykana-
mu 'YHOB. Kak rnacur Teopus [2]:
«LLlymbl HA 4acToTax, 6AN3KMX K
HECYLLEN, ONpenenslTcs wyma- —100

L
°

10dB/DIV
b &b

!
3

START OHz STOP 12.5MHz
MK KOneGaHmsi ONOPHON HaCTOThI RBW300Hz  VBW1kHz  ST277SEC
M wymMaMu uenen, obpasyowmx 0
COOCTBEHHO neTno. Boann ot He-  -10
CYLLEN YaCTOTh LWYMbI, MO Cywe-  -20
CTBY, ONpPenensiioTcs WyMamMm -3o
I'YHa». HO BCE xe papyer TOT . 40
©aKT, 4T B HALEM Cryuae ume- S
€M NYuIIME XapakTepucTmku...:-) 8
U vMeHHO B BTOM Yane cuHTesa- .
TOpa No-BUAMMOMY He crepyer
«MCKaTb» BO3MOXHOE JanbHen-
wee ynyuiweHve Ans nonyyeqns 0
KOHEYHBIX «Cynep-xapakrepuc- ~190 e STOP 1250z
TUK». XOTa nobuTtensm skenepu- RBW300Hz  VBW1kHz ~ ST277SEC

MEHTOB M 30€Ch €CTh NPOCTOP 1719 Phic.6)
CaMOOEATENEHOCTH, K COXANEHUIO

KaK OObIYHO :-{ 32 OONOMHMTENBHYIO Mnaty. Umel B BUuay npuMeHe-
Hre BmecTO AD9832 nocnepyowielt €€ 6onee BbICOKOYaCTOTHON MO-
mmbvkaummn ADS835. 3t MMC aHanorvyHbl Kak no HA3Ha4Y€HWIO Bbl-
BOAOB, Tak U NO NIOTMKE NPOrPaMMHOr0 ynpaenenust. T.e. MOXHO npsi-
MO BMECTO 9832 3anasrs 9835, 1 Bcé byner pabdorats. HO 4tO0b NO-
NbITATLCS YNIOBUTb «TEOPETUHECKYIO» PASHULYY B YTYHLIEHNN KAHECTBEH-
HbIX XapakTepucTuk ¢ npuMmeHeHnem AD9835, cnepyert yBenmunTb
HaCTOTY ONOPHOrO reHepaTopa, 4To «Lennser 3a cob0in MCnonbL30Ba-
HMe OTAenbHbBIX ONOpHBIX reHepatopos ans NMMKa n DDS, a nosene-
HVe LONOMHUTENBHOIO FEeHepaTopa B CMHTE3ATOPE HUKOTAE HE Bbi3bl-
BAET OQHO3HAYHO YNYULLEHNE BCEX €0 XapakTepuncTmk. HeT Hnkakmx
rapaHTvi, 4TO0 HE «BbUIE3YT» MAe-HMOyab HA AManasoHax AONOAHW-
TENbHLIE NOPaXEHHbIE YacTOThl. Ja elé M3MEeHEeHNe YacTOThl Onop-
HOro reneparopa DDS noTtpebyer 3a co001 M3MEHEHME B anropuTMe
paboThl yNpaensiowein nporpamMmel...:-( pyM nOCTpOEHUn Takoro
CNIOXHOrO y3na Kak CMHTE3ATOP YacTOThl KOPOTKOBOTHOBOIO TPAHCH-
BEpa OCHOBHOE OrPaHWHEHNE A9 HAC - YAIOXKUTBLCS B ONPEenenéHHbe
CTOMMOCTHBIE PaMKU MPY AOCTMXEHUMN TPEOYEMBIX KAYECTBEHHBIX Xa-
PaKTEPUCTUK CUHTE3ATOPa, KOTOPHIE HE AOKHBI YXYALNTL NApaMeT-
pbl TpaHcuBepa. JdyMaio, 410 AMHAMUHECKME XapakTePpUCTUKU LUMPO-
KO pacnpoCTPaHéHHOoro cpepy paguoniobutenein npuémnHmka «Kart-
paH». KOTOpbie OOLIMHO OrPAHNHMBAIOTCS AAXE HE LUYMOBbIMW Napa-
METpaM1 NPYUMEHIEMOrO B HEM CMHTE3aTOPa, & HEBBLICOKMM Ka4ECTBOM
cmecuteneit, yetpamsatot 6onbwumHcTBO HAMOB. Tak BOT - paspeLua-
e cnocobHocTn anannaaropa CK4-59 6bino fOCTATONHO 4515 U3-
MEpPEHUs LLIYMOBBIX NapamMeTpoB YCTAHOBIEHHOIO B «KatpaHe» CuH-
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Tesaropa. A A usMepeHus napaMmeTpoB cuHTesa ¢ AD9832, kak yka-
3bIBaJT BbILLE, OKa3a/10Ch YX& HEQOCTATOHHO.

narorosutens Analog Devices pekomeHpyeTr ncnonb3osarb Onop-
HbIl FEHEPATOP C MAKCMMA/IbHO KAYECTBEHHBIM CUTHAIOM, T.K. OT HErO
32BUCWT KA4ECTBO BbIXOOHOMO curHana camon DDS. MamepeHne wwy-
MOBBIX XapakTepUCTMK ONOPHBIX MTEHEPaTOPOB aHANM3ATOPOM CNEKT-
pa CK4-59 He pano kaknx-Hnbyob peanbHbiX pesynbtaros. MNo-snon-
MOMY, LIYMOBBIE XapakTepuCTUKM FEHEPaTOPOB IEXAT 3a paspeLuaio-
e cnOCOBHOCTBIO 3TOr0 Nprbopa. BO3MOXHO, 4TO Npu TakoMm 60nb-
LLIOM OTHOLLEHWM {KOTOPOE Mbl MIMEEM) HaCTOThl ONOPHOrO MEHepaTo-
pa K BLIXOOHOM YacToTe DDS yXe He HACTONBKO CKA3BIBAIOTCS HA Ka-
qecTBe curHana DDS otnnumnst B LUYMOBLIX NapamMeTpax reHepaTopoB.
MOXHO NpepnonoXuThb, YTO KAYECTBEHHbIE XaAPAKTEPUCTUKM NpUMe-
HEHHON MMKPOCXeMbl DDS «M30bITOYHBI» UMEHHO L)1 TAKOr0 CUHTE-
3aTtopa. CneumnanbHO B35l CIOBO «M30bITOHHBI» B KABbIMKW, T.K. Kade-
CTBa HMKOrAa He ObiBaeT OOMbLIE HEM HYXHO.

BrixopHoi curnan DDS ¢unerpyercs dHY C10,C11,C12,L3,L4 ¢
4acToToun cpesa okono 700 kI'u. Ha pue.7 npepcraBnena AHX atoro
®HY, chororpacdmpoBaHHas ¢ akpaHa X1-38.

Phc.7)

HacTOTHO-pas30BLIM AETEKTOP peanM3oBaH Ha DD8. 310 MOXeT ObiTb
HEF4046 (Philips Semiconductors), CD4046 unn OT€4eCTBEHHLIN
ananor K1561IT 1. Bxog, SIGNIN (BoiBOn, Ne14) umeer makCumansHyo
HYBCTBUTENBEHOCTL 150 MB, NO3TOMY Ha Hero nopaércs curuan ¢ DDS,
T.K. nocne npoxoxanenust PHY oH He npesbiwaer 0,5 B. Ha Bropoi
Bxop, DD8 (BuiBof, Ne3) nomken nopaeartscs TTJ1ypOBeEHb, NO3TOMY K
HEMY NOOBOAMTCS CUTHAN HENOCPEACTBEHHO C AENNTENS Ha 256, pac-
NONOXKEHHOro Ha nnate 'YHOB. MHoukauma 3aaxeara neTnv BelBeOeHa
Ha nnaty nipmkaumm (ceetopmon LOCK), ynpaBneHve KOTOPBIM Npo-
MexoomT KNoHoMm Ha VT1. Lenoyka 3 anementoB C19,R12,R13 onpe-
LensieT BPEMEHHbIE XapakTEePUCTUKN CBEYEHUs cBetopmopa. Korpa
KOMbLIO 38MKHYNOCh - CBETOOMOL, NOMALLEH, €CNW KOMbLO PA3OMKHYTO,
TO CBETOAMOL, WM BCMBbIXMBAET, MM CBETUTCS NOCTOSAHHO.

Hanpspkenne ynpasnennsi Bapukanamm 'YHos (Upll) ¢opmmpyer-
cs anementammn R5,R6,R7,C14, C15, C16 Ha BeixOne DD8. Onepauuv-
OHHbI yennuTtens DA1A younmeaert 910 HanpsixeHne o tpebyemoro
ypOBHs. Cnenyer OTMETUTD, YTO HANPSXKEHWE Ha BAPVKANE XenaTesbHO
BbIAEPXATb MAKCUMASIBHO BO3MOXHOE, T.K. MPM HU3KNX HANPSDKEHUSIX
nafaer noOpOTHOCTE Bapukana. CnepnoearensHo, crabunuanpoBaH-
HOe Hanpspxenne nutanns DATA, opmmrpyemoe mmkpocxemon DA2,
TAKXE XeNnarTenbHO MMETb MaKCUMASTbHO BO3MOXHOE. ABTOPY HE yaa-
nocb HanTM B npopaxe crabunusaropel KPEH B ManorabaputHom
KOpnyce Ha HanpspkeHne crabunmsauum 10...11 B, nosTOMy npume-
Hena KPEHBA Ha Hanpsixenune 9 B. MNopaeaTe Hanpsmyio 6e3 nonon-
HUTENLHONW cTabunuaaumm NONHOE nutaHne Tpadcueepa +13,8 B Ha
DA1A puCKOBaHHOE 3aHATVE, T.K. B TPAHCUBEPE NCNOMb3YETCH MOLL-
HBIA TPAH3MCTOPHDIA LMY 1 HAaNPSXeHNe Npr MakKCUMaNBHON BIXOL-
HOM MOLHOCTU «rynsier» 10 0,5 B. Xora konbuo GAIMNY «orpaboraer»
TAKME U3MEHEHNS NUTAIOLLIETO HANPSKEHWS!, HO 9TO KOHEYHO HEnoNy-
CTMMO B COBPEMEHHOM TpaHcueepe. Ecim xe B TpaHceepe nutaio-
Liee HanpsbkeHne CTabuibHO MW A58 NATaHUSI CUHTE3ATOPa NCNonb-
3yeTcsl OTAENbHbIV CTAOMAM3UPOBAHHBI MCTONHUK MUTEHWSA, HANpW-
MEp, TPAHCMBEP C BHYTPEHHUM OIOKOM MUTaHUSI H8 Pa3NYHbIE Ha-
NPSXEeHWs, TOroa MOXHO cmeno nopasarts Ha DATA nutanne oo 15 B.
Tem cambiM Oyper yeenuueH Bepxunii npepen Upll, 4to pact BO3MOX-
HOCTb PacLLMpUTL NPEAEbl NePecTporiku no Yactorte ' YHoB 6es yxyn-
LWweHus fOOPOTHOCTU BAPMKaNOB MK Tak HacTpOUTL I'YHeI, 4TO0HI Ha
Bapukanax Hanpsbxenve Upll He noHmxanock Hyxe 3 B.

Tpanauctop VT2 dopmupyet Hanpsbxenne IRQ_TX, KOTOpbIM Npo-

CQ HAMRADIO

LECCOp YNPaBsieTes BO Bpems pexyMa BKIo4eHHoM RIT. 310 Hanps-
XEHME YBENMYMBAET CKOPOCTL cpabarbiBaHms NPOLLECCopa Npu nepe-
xopax RX-TX, 4TO COOTBETCTBEHHO yny4LwaeT obLuee ObicTpOnencTBne
cvHTE3aTopa npu pabore nonyaynnekcom, VOX-oM, LmdpOBLIMM BU-
JaMu CBAI3W NP HanuumMmn pasHoca Yyactor RX n TX. Hanpspkenne
TX_IN, nopasaemoe Ha kmod VT2, 310 Hanpsxenve TX TpaHcuBepa,
KOTOPOE MOXET NieXaTthb B npenenax +5...+14 B. T.e. npu nossneHnn
HanpskeHus Ha 6ase VT2 OH OTKPBIBAETCS U LYHTUPYET NIOMMYECKYIO
«@OMHNYKY>», KOTOpas B pexmnMe RX npucyTtcTByer Ha BbiBOOE Neld
DD1 yepes peanctop R25.

[lns ynpaBAeHust BHELIHMMW YCTPOMCTBAMM MCMONb3YIOTCS MUKPO-
cxemb DD2, DD3, DD4. OtevecTBeHHbI aHanor 74HC595 -
KP1564UP52. AobaBo4Has mukpocxema DD5 (B «OyHae-2000» OHa
HE MCNONb3YETCs) NPenycMOTPeHa 1 paseBeaeHa Ha nnate gonoiHu-
TensHO. E€ MOXHO OyneT 3a0eMCTBOBATL A5 AONOHUTENBHOW KOM-
MyTaUMK PEXUMOB B TPAHCUBEPE, NO0EBUB TPETBIO «JIMHEIKY» KHO-
NOK Ha Kaemarype, nHpopmaums 0 kOTopor Oyner B OnMcaHum nna-
Thl MHOMKALMW, UKW TONIBKO MMEIOLLIMMMCS KHOMKaMK Yepes AOMNOSHN-
TENbHOE MEHIO B Nporpamme. Ho B «MopratmeHoM TRX» aTa nMHerika
KHOMOK HE 334E1CTBOBAHA, NO3TOMY petb O HMX He Oynet uotn. LLnna
D (Beixope DO, D1, D2, D3) ncnonb3yercs 05 NEPEKIIoYEHns amana-
30HOB TpaHcueepa u NYHOB. Ing yMEHbLIEHUA «NpONe3aHns» BO3-
MOXHBIX NOMEX OT LM POBOM HACTN B aHANOTOBYIO BKIO4EHb RC punb-
Tpbl R26-R29; C24-C27. Mukpocxema DD4 cnyxumt 6ydepom s yse-
JIMHEHNST MOLLHOCTM KOMMYTALMOHHBIX KJIKOYEN (OTEUECTBEHHBIV aHa-
nor K155J1H3, JIHS). BHyTpM 91 MUKPOCXEMbI COLEPXAaT LIECTb MOLL-
HbIX MHBEPTOPOB C OTKPbITBIM KOANEKTOPOM. CTEKAIOLMIn BEIXOOHOM
TOK OOHOMO MHBEPTOpa MOXET poctmrate 40 MA M HanpsixeHne Ha
HEM 00 15 B. IMNOPTHBIE MUKPOCXEMBI MMEIOT HEMHOTO LpYrne na-
pamertpsl: 74F06,07 - ok 64 MA npu Hanpsbxenun 12 B; 74F06A,07A
- TOK 00 48 MA npu Hanpspxennn 30 B. EcTb ewwé macca aHanoros ¢
NPUMEPHO TaKMMM Xe napameTpaMu. Hanpymep, pekOMEHA,0BAHHBIE
napameTpbl MUKpOCXembl OT «Texas Instruments» SN7406 coctasns-
101 40 MA, 30 B.

Xorenock 6bl LONONHUTENBHO CKA3aTE HECKONBEKO CNOB O BLIOOpE
ONOPHOrQ reHeparopa cuHTesaropa. Ero sactora moxer Obits 20 nnm
25 My, - nporpaMmMbl HanucaHsl Nog, 06e 3Tm HacToTel. HO, NOBTO-
pIoCh, 4TO 25 MI'L, 3TO «pUCKOBAHHAS» HACTOTa AN NPUMEHAEMOro
MWKa. Xor9, kak Belpasuncs Bnaonmup RX6LDQ: «Oka3biBaeTcs MOX-
HO PasrOHsATb HE TOMBKO KOMIMBIOTEPHBIE NPOLECCOpb, HO 1 NMNK-kOH-
TPONNEPLI>. .. -)

Beps pexomenpaumam dupmbl «Microchip» pns aton UMC, octa-
HOBMAMCE Ha 20 MI'L. TMOHATHO, Y4TO OT Ka4eCTBa 3TOr0 reHeparopa
Oyner 3aBMCETb M KA4ECTBO BLIXOOHOTO CMIHana cuHresaropa. U
Analog Devices BO BCEX ONMCaHMsX HA CBOM MUKpOCXembl DDS ak-
LEHTUPYET BHUMAHNE HA Ka4eCTBE ONOPHOro reHeparopa. Boamox-
HO, 4TO reHepartop TTL&HCMOS Ha 20 MI'L, NpUMeHEHHBIN HaMK B
CUHTE3ATOPE, HE SBISIETCH HAMAYHLLMM. U reHEepaTop, BbINOMHEHHDIN
no «BCEM NPaBuiam» Ha BbICOKOLOOPOTHOM GOMBLLIOM KBapLIE B CTEK-
NSHHOM konbe, AONOAHNTENBHO TEPMOCTATUPROBAHHBIN KaK «I MaLMHT»,
Oyoer nyywe NpMMEHaemMoro... Mnm rotoBbleé KBAPLIEBLIE BLICOKOKa-
4YECTBEHHbIE TEPMOCTATMPOBAHHBIE FTEHEPATOPB OT U3BECTHBIX PHpM
V3rOTOBUTENEN, BO3MOXHO, OyoyT nyywe... Kaxapwi ois cebs npu-
HYMaEeT EOMHCTBEHHO BEPHOE C €ro TOHKM 3peHus peluenme. Kak-to
noObIBaN HA CaNTE M3BECTHOM NMUTEPCKON PUPMBI «MIOPUOH», KOTO-
pas NPOM3BOOMT TAKYIO NPOOYKLUMIO, MOCMOTREN Ha LeHbl -(, 6onbLie
HUHETO HE MOy LIONOXWTL, TONBKO «Cnéabl N0 60pone»... C takuMmn
LIEHaMK Ha KOMIIEKTYIOLLME BbiFOOHEE NOKYMNaTth CPpasy HOBYIO MOTO-
BYIO «SINOHOBCKYIO» TEXHWKY M HE 3a0uBatk cebe ronoBy BCSIKMMU CUH-
TE3aTOPaMn M CamopesbHbIMM TpaHcuBepamu. Mo-Buonmomy, Kade-
CTBO 9TOrO y3na AOPOro U B ANOHCKON TexHuke. CpaBHUTE CTOMMOCTb
FT100 u FT100D - OHM OTnMyaioTcst MpakTUHECKW TONBKO TEM, KaKOWM
OMOPHBIV FEHEPaTOR NPYMEHEH B TPAHCUBEPE. Y HAC XE LeNblin CUH-
TE3aTOP NOMY4ASTCH ASLIEBNE OOHOrO ANOHCKOrO TEPMOCTATUPOBAH-
HOro reneparopa. C NpMMEHEHHBIM FTEHEPAaTOPOM HaCTOTa YXOOUT Npu
nNporpese ero nasibHMKOM rae-1o A0 70-TM rpanycoB Ha CamMON BLICO-
KOM HacTote (28 MI'u) 1o 140 'y, T.€. NPy N3MEHEHMN TEMNEPATYPbI
6onee yem Ha 50 rpaaycoB - Ans CBEAEHUs1, OObIYHAS 3UMHSAS TEMNE-
paTypa B KBapTUpe CPEeOHECTaTUCTMHECKOrO YKpanHLa cocTaBnsier 12-
18 rpapycos (namepexmns nposopmnuck B sHeape 2003 ropa). MNoato-
My, AENanTe BbIBOOH B 3ABMCUMOCTU OT NPEANONaraeMblX TeMnepa-
TYPHBIX NEepenanoB BHYTPM TpaHcueBepa. KOHe4HO, TeMnepatypHas
npobnema HecTabMNbHOCTM peLlaema Kak camopesbHbiMM Ccnocoba-
MK €€ NOOAepKaHWs Ha ONpenen&éHHOM YpOBHE, Tak n bonee npo-
CTbIM {HO [OPOrMM) CNOCOBOM - NOKYNKOW MOTOBOrO TE€pMOCTabunm-
3UPOBAHHOIO reseparopa. Beé 3aBmenT Ot TpeboBaHuii k CTabunbHO-
CTW HacTOThI. [1ns aBTOpa 0Ka3an0Ch AOCTATONHO CTAOUMABHOCTH, AOC-
TMraemon npu npumenennn TTL rmbpnaHoro reseparopa. OH MOXeT
ObITb Kak B «BonblioM» KXO-200, tak 1 B manom KXO-210 kopnyce.
PasHuLbl B XapakTeprcTrKax Mexay HUMM He OOHapYXeHO, eCu py-
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CQ HAMRADIO
KOBOACTBOBATLCS ONUCAHMSMU, NPEOCTABASIEMBIMU TOPTYIOLLMMUN
drpMaMm 1 OCLUMANIOTPAMMAMM MX BbIXOOHBIX CUTHAMOB HA SKpaHax
CK4-59 1 C1-104. lNpumedatentbHo, YTO TakMe reHepaTopbl Ha YacTo-
Thl Beilwe 50 My B paboyem COCTOSHUM ropsiune 1 TEMneparypa Ha-
rpeea NOOAEPXMBAETCH BHYTPM reHeparopa. 310 rosoput 0 6onee
TLLATENEHOM NOAXOLE K PELLEHNIO CTaOMNBbHOCTU Ha BLICOKMX YaCTO-
Tax. Ckopee BCero, sasiBneHHbe GpUpMON M3rOTOBUTENEM NapameT-
pbl 6€3 LONONHWUTENBHOM TEPMOKOMINEHCALMN YXE HE YOAETCA Bbioep-
X&aTb Y BbICOKOHACTOTHbLIX MEHEPaTOPOB. YUMThIBES TEMMNEPATYPHYIO
HECTAOUNBHOCTL ONOPHOIO reHe-
parTopa, HyXHO, NPEXae 4eM BBE-
cTn GasoByI0 KOPPEKLMIO YacTO-
Thl CUHTE3ATOPA (KHOMKA N7 kna-
BMATYpPbI, pexum Ne2), natb npo-
rpeTbCs Kak 4acToToMepy, KOTO-
PbIM M3MEPSIEM BbIXOOHYIO HaCTO-
TY, TGK U CAGMOMY TPaHCUBEPY 10
pabounx TemnepaTyp U TONbKO
noCSIe 3TOr0 BBOOMTL KOPPEKLMIO.

Ha MUKpOCXeMe DDS
(K561J1A7, CD4011) cobpan dop-
MUPOBATESb OTPULIATENBHOMO Ha-
npspKeHnsi, KOTopoe Tpebyercs
A9 HAOEXHOIO 3anupaHns ono-
[0B, NOLKNIOHEKLWMNX LONOAHN-
TEMbHLIE KOHOEHCATOPbI K KOHTY-
pam NYHOB. 310 OObIYHBIN FeHe-
paTop Ha HECKONbKO COTEH KIu,
Ha BbIXOLE KOTOpPOro cobpaH ya-
BOUTESIb HANpsxeHusa Ha VD4,
VD5 1 punbTpyowmx KOHOEeHca-
Topax C37, C38. OH cneumansHo
pasBenéH Ha nnarTe KOHTponnepa,
nabel He paBan HaBonOk Ha I YHbI.
MpK YKa3aHHBIX H8 CXEME HOMM-
Hanax C40, R14 yactoTa resepa-
umm okono 500 kI'y. HaBopok npu
NPOMEXYTOYHBIX 4YacTOTax B
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KM307T, pas HM3koHacToTHOro nopornyt KN303r(4), KMN3026(r), a
0S5 cpepHux 3Hadenun - KN307B(4,E), KM303E. MNpu 310M € TPéX
PasnMyHbIX reHepaTopoB MOXHO GYAET NOAYYMTb MPUMEPHO OoMHA-
KOBYIO amnamtyay BY cvrnana. Hanpsbkenme nutanms 'YHoB 9 B no-
NOMHUTENBHO cTabunnanpoeaHo DAL, Brnouenne 1pebyemoro rexHe-
paTopa M KoHOeHcaTopa 06eCneumBaeTCsl TPAH3UCTOPHBIMK KITIOYa-
Mun VT1-VT7, kOTOpbIE ynpasnsoTes pewmndpartopom DD1. Kopbl, no-
cTynalowme Ha Bxop pewmdparopa no wuiam DO-D3 or MNMWKa, pe-
wngppupytotca DD1 n B 32aBMCMMOCTM OT BKJIIOHEHHOTO AManasoHa
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TpaHcueepe 8,3-8,9 My or 310~
ro reHeparopa He OOHapyXeHo.

Mnara NYHos (puc.8)

Mnara 'YHOB npakTmieckn 6e3
M3MEHEHWI UCNONb30BaHa OT
npenbioyuero CMHTe3aTopa C yrn-
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paenennem Ot 89C52. Ona He-
nnoxo ce6s sapekoMeHpOBana, n
UT5KO paxe BpeMeHHO (noka
nasn Nnary KOHTponnepa) eé mc-
nonb30BaJN B Ka4eCTBE NepBOro
rereponmHa CBOEro TpaHcuBEpa,
NOAABasA YNPaBASIIOLLEE HANPSKE-
HVE Ha Bapukanbl ¢ NEPEMEHHO-
ro pesucropa - cTabunbHOCTL ¢
ero cnoB Obiia AOCTATONHA ONig
00bIMHOM PaboThl B adupe. 3ame-
HE MOABEPrcst TONbKO OenuTesb
Ha 10\11, Tenepb UCNoONL30BaH
nenutens Ha 256. COGCTBEHHO
caMn reHepaTtopbl coOpaHbel no
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CXEME MHAYKTUBHOM TPEXTOYKM Ha

Tpan3uctopax VT8, V19, VT10. B
CBS3M C TEM, 4TO Tpebyemble Ha-
CTOTHI ANS1 HEKOTOPEIX AManaso-
HOB COBMagzaiT, yoanocb nepe-
KpbITb BCE 9 AMana3OHOB TpEMsi
N'YHamu v 4-ms gONONHUTENBHO
NOLKIOHAEMBIMW KOHOEHCATOpa-
mu. ['enepartop Ha VT8 paboTtaer
B AvanasoHax 3,5; 21 Mlu, npm
nopgkmoyeHnn: C12-1,9 My, C11
- 18 MrI'y. enepatop Ha VT9
obecrneymBaer 4acToTh ania 28
Ml u, npy nopkmoysernn C15 - 10
Ml 'y, npy nopkmoyernn C14 - 7;
24 MI'u. lenepatop Ha VT10 pa-
6oraer Ha 14 MIy. Ona caMoro
BbICOKOHACTOTHOrO ['YHa cnenyer
MNPVYIMEHATL NONEBOKN TPAH3UCTOP
C HauBLICLIEN KPYTU3HOM -
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3aMBIKAIOT HA KOPMNYC BLIXOOb AelmdpaTopa (3TO OTKPbIThIE KOSIEK-
TOpbl). COOTBETCTBUE BLIXOLHBIX BHIBOLOB DD1: Ne1-1,9 MIu, Ne2 -
3,5 MIu, Ne3 - 7 My, n tak ganee oo Ne9 - 24 My, Ne10 - 28 My,
Hanpumep, npu Bkmowennn amanasona 160 m otkpeiBaerca VT1, ¢
€ro konnekTopa Hanpsixexne yepes R19 otkpeiBaeT anon VD6 v nop-
KJII04AETCH NOACTPO_UHBIN KOHpeHcaTop C12, a yepes VD1 noctyna-
€T NUTAIOLLIEE HANPSKEHME HA TPaH3uCTOp reneparopa VT8. B ceaamn
C TEM, HTO NEPEMEHHOE HAMPSHKEHNE HA KOHTYPE MOXET AeTeKTUpO-
BaTbCs U OTKPbIBaTh Anoabl VD5-VDB Ha Hux yepes pesncTops R21,
R22, R24, R25 n ¢unbrpyowyio uenoqky R23, C36 nopaércs 3anu-
palLLee HanpPsHXXEHNe OTPULIATENBHON NONSPHOCTU, KOTOPOE GOpMU-
pyetca Mukpocxemor DD9, pacnonoXeHHOM Ha nnate KOHTponnepa
(pvic.4). Tpananctopel VT 11, VT12 ycunmeaiot BeIXOOHOM BY curnan
1.0 TpebyeMOoro ypoBHsi, HE0OXonMMOoro nns paborel penvreneii DD2,
DD3 (74AC161). Peanctopamu R44, R45 obecneumBaeTcs nONOMHU-
TenbHoe cmelleHne Bxopa DD2, nostomy yxe 1 B BY Hanpsbkenms
[0CTATO4HO 45151 €ro yeTonumBon pabotsl. C BeiBopa Ne14 (DD2) no-
nyqaem curHan, fIenéHHeii Ha 2, ¢ Boioga Nel3 curnan, nenéHHoiii
Ha 4, a ¢ Beieoga Nel1 - Ha 16. Ang «[opTtatmBHOrO TRX» HyXeH cur-
Han ¢ BbiBOAa Ne14. Ecnn CMHTE3aTop NpeanonaraeTcs ncnonb3osatb
B TPAHCMBEPAX C «OObMHBIM» cCMecuTenem (nopobHeiM RASAC, UATFA,
KPC, ¥Ypanu 1.4.), TOroa ncnons3yem curnan ¢ euiopa Nel13. Mukpo-
cxema DD3 penut wactoty ewé Ha 16, n B utore nonyyaem tpedye-
MOe peneHne Yactorel 'YHOB 16x16=256.

Xotenock Obl Cka3atb HECKONBKO C/IOB O KAYECTBE NMPUMEHSEMbIX
T4AC161. MO cnpaBOYHBIM A@HHBIM MX OTEYECTBEHHBLIA aHanor -
15541E10, v Bpofe Obl HUHErO HE AOMKHO MELLATL UX MPUMEHEHUIO.
HO kak nokasan oneiT, B kawecTee DD2 BCE e nyylie ncnonb30Bartb
MMEHHO 74AC161 kak 6onee ka4eCTBEHHO pabOTaloLLYI0 Ha YacToTax
Bhilwe 50 MIy. HekoTtopbie ¢upmbl TOpryloT 6onee newésbimm
IN74AC161N cO 3HaukOM PUPMBbI M3roTOBUTENS «U» (CKOpEee BCEro
910 MO «MHTErpan») - ¢ Hel TOXE HE PEKOMEHAYIO CBS3bIBATLCSH, XOTS
OHa 6e3 npobnem paboraer no 100 MIru. Ho ecrm 74AC161 Tpeboa-
nock A58 HAREXHOM paboTel 1 B nepemeHHoro Hanpsixenus, 10 MMC
¢ OykOBKOI «U» yxe 1,8 B. BO3MOXHO, 4TO 1 OHa 3apaborana Obl OT 1
B npu pononHutensHoM noptope R44, R45, HO Yy MEHSt HYKaKOrO «BO-
CTOpra» He BbI3bIBAET €lé 1 Nopdop 3TMX PE3NCTOPOB... B kavectse
DD3 MOXHO Mcnonba3oBaTk 00btHY0 K555,1533UE10, 1.K. yacToTa Ha
eé Bxope He npesbicnT 7 MIMu. LieHbl BCcexX 3TMX MMNOPTHBIX 1 OTe4e-
CTBEHHBIX MUKPOCXEM MNPEKTUHECKN BLIPOBHANNC, M BO3MOXHAS 9KO-
HOMMS HA HMX HE3HAYUTENbHA.

Packnap, Bcex yacTor N'YHOB nan B tabnmue Nel (cm. «PX» Ned/
2003, ¢.41). OTtoensHO cnenyer OCTaHOBUTLCS Ha BbIOOPE BApUKanoB
An8 nepectporikm 'YHOB, T.K. 3TO T€ S/IEMEHThI, OT KAYECTBA KOTOPbIX
38BUCAT LUYMOBBIE NapaMeTpbl CMHTEe3aTopa. U ckopee BCero npwm
TaKOM MOCTPOEHUM 1 konu4ecTee I'YHOB MMEHHO OHW 1 ONpenensioT
LIYMOBbIE NapaMeTPbl CUHTE3aTOPa B LIEIOM, & LUYMbl, KOTOpble MOr-
nn Obl LOGABAATLECA €LLE 1 OT «LUMPPbI», B HALLEM BAPUAHTE HE3HAYN-
TEMbHbI. T.K. BKJIKO4YEHNE BAPVKANOB B KOHTYP MUHUMM3NPOBEHO, CO-
OTBETCTBEHHO W ManO3HauYMTENbHbl MX WyMbl. ONpo6oBaHbl NpakT-
HECKM BCE OTEHECTBEHHBIC BAPMKENDI, KOTOPLIE CNEOyeT MCMob3o-
BaTb B TakMX Lensx. Hamnyqwmmmn okasannes KB132, satem cnepyiot
KB109, KB122. lNpun BLIGOpE Opyrvx TMNOB BAPUKANOB NpeanoyTeHne
HYXXHO OTA@BaTbh 3K3EMMAspaMm C MakCUManbHOM AOOPOTHOCTBIO HA
qactorax 50-100 My, u 60nbWMM NPMPOCTOM EMKOCTU NPU U3MEHe-
HUM HanpsbkeHust Ha Bapvkane ot 1 00 8 B. byny GnaropapeH 3a nh-
dopmaumio 06 MMNOPTHLIX BapUKanax (B T.4. U A€ X MOXHO KynuTb)
Hanbonee ka4eCTBEHHbIX A1 Takon uenn. MHe yaanocb NpoBepuTb
T€, KOTOPbLIE MPEensaralT KMEBCKME GUPMbl. ITO PasNMHHbIE BAPUKA-
nel cepyn BB nns SMD moHTaxa - BB134, BB148, BB132 v Tak pa-
nee. HW OoWH 13 HUX He Okasancs nyuwe KB132.

Hactporika N'YHOB 3aknioqaeTcs B YCTaHOBKE TpeOyeMbixX rpaHumL,
NepecTPONKM Ha KaxXOOM AnanasoHe Npy NOSAYe Ha BapuKanbl Ha-
npsixenns 0,8-8 B OT OTOEbHOIO NEPEMEHHOI0 Pe3ncTopa, Npensa-
putenbHO pasopeas wenb Upll. Ecnn 6yayT CUnbHO OTAMYATLCS aMr-
nutynsl BY curHanoe Ha Beixope N'YHOB, onis VT8, VT9 HyXHO npume-
HUTb TPAH3MCTOPbI C MEHBLLLIEN KPYTU3HOW. He cnepyer cTpemMmuTbest
NOAYH&Tb «MAKCUMaNbHBIE BONbTLI» OT ['YHOB. BHavane Hactpansaem
CaMblIii BLICOKOHACTOTHBIN 'YH. 3a «6as3oBoe» 6epém HanpspkeHme Ha
€ro Bbix0ne 1 B ABYX cnepyownx I'YHax nogbupaem Takme TpaHanc-
TOpBI, 4TOOLI aMNAMTYAA OblNia HEHAMHOIO BbILLE, OOLIMHO STO HECKOMNb-
KO COTEH MUINMBONBLT. XKenarenbHO NOCyLWaTh TOH FeHepUpYembIX
'YH-amm 4acTOT NPMEMHMKOM - €C/M OH OypeTt apebesxaLumm, TO HyX-
HO «MO3KCMEPUMEHTUPOBETL» C PEXUMAMM «MONEBUKOB» MW NOMe-
HSATb UX HA BOnee ynayHble. Takoe ObIBaeT YaLle BCero Ot HeYCTONuM-
BOI MEHEpaLmm n3-3a HU3KOM KPYTU3HBbI TPAH3UCTOPOB (MOXHO NO-
Npo0OBaTL NOOHATL BhILLE OT KOPMYCa OTBOA, B KATYLLUKE) MM HU3KOTO
KaueCTBa PaaMOSNEMEHTOB M HEPSLLNMBOrO MOHTaXa. Katywkm L1,
L2 GeckapkacHble M HaMOTaHbl COOTBETCTBEHHO Ha ONpaBKax ANameT-
pPOM 7 MM 1 5,5 Mmm NpoBOonOM M3J10,8 mm; L1 - 8 BUTKOB OTBOL, OT 3,5
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BUTKA, L2 - 6 BUTKOB C OTBOLOM OT 2,5 BUTKA. M0CNE OKOHYATENBHOM
HECTPOMKN M YKJIAAKN OMANasoOHOB BHYTPb KaTYLIEK NOMELLAKT Ky-
COUKM NOPOSIOHA N 3ASMBAIOT NaPagpuHOM - 3TO CASNAHO A58 YCTpa-
HEHMs1 MMKPOGhOHHOro addekTa. Kartywka L3 HamotaHa Ha kapkace
nvameTpom 10 MM (310 MOXET OblTh OQHOPa30BLIN LUNPULL HA 2 M),
16 BuTKOB NpoBoaom M3J10,6-0,7 mm. Ecnn B TRX Oyner npumenéx
MOLLHBIA BEIXOOHOW kackan, (>50 BT) unu psapgoM ¢ OTCEKOM CUHTE3a-
TOpa PacnonoxXeH CUnoBOM TpaHchOopMaTop - apoccenm L4, LS, L6
JIyyLIe HAMOTAaTh HA GEepPPUTOBBIX KONEUKax auameTpoM 5-10 mMm, npo-
H1uaemocTb 600-2000, nocTatouHo 7-11 BUTKOB NPOBOAA AMAMETPOM
0,15-0,22 mm.

Mouemy umeHHo Takaa Bepcus NYHoe BeiGpaHa pns dopmupo-
BaHWU#A 4acToT Bcex avanasoHos? CokpaleHne konuyecrsa 'YHoB
MEHee TPEX BbI3OBET YBE/IMHEHNE NPENEnOB UX NEPECTPONKM MO Yac-
TOTE, 3TO MOXET Pe3k0 YXyALUMTb LYyMOBbIE NaApaMeTpbl CUHTE3ATO-
pa. Jaxe B CamblX fELIEBbIX PUPMEHHBIX TPAHCHMBEPAX U3rOTOBUTENN
HE N03BONAIOT cebe meHee Tpéx 'YHOB B cMHTE3aTOpe. XOTS B KHUX-
ke 3.Pena o4yeHb Mano cka3aHo O CMHTE3aTOPaXx, HO HA 3TOT BAXHEN-
LUMI MOMEHT OH CHEN HEOOXOOMMOCTb OOPaTUTL BHUMAHWNE YMTaTeNs:
«[pw perynnpoBke YacTOThl BEPUKaNamMn EMKOCTb ANOL0B AOMKHA CO-
CTaBNSATE TONBKO HEDONBLLYIO YaCTb (<20%) OT obLer EMKOCTH KOH-
Typa, MHa4Y€ Npu OTHOCUTENBHO HEOONBLLOK AOOPOTHOCTM LMOLOB
CUNBbHO YBENMYMBAETCH GasoBbIl Wym». Ay B.MaHaccesmya yntaem:
«B I'YH ¢ WimMpOKOn NONOCOM 3NEKTPOHHON NEPECTPONKN YACTOTHLIE
LWYyMbl, BO3HUKAOLLME Onaropaps Hannqmio SneKTpOHHO-NepecTpan-
BAEMOro PEakTMBHOIO 3NEMEHTA (B HALLEM CAy4ae 9TO BapuKan), He
TONBKO NPE0BNaAaIoT, HO MOMYT NOBLICKTL YPOBEHb LUIYMOB MEHEparo-
pa Ha 20-40 pb no CpaBHEHMIO C LWyMamK TOTO XE reHeparopa, He
COfepXallero 3neKTPOHHO-NEePECTPanBacMOn peakTMBHOCTU». [pn
4EM TyT KOnM4ecTBO 'YHOB? A Npu TOM, 4TOOBI NOAYHUTL HACTOTHI 4151
BCEX AMana3OHOB OT OfHOrO reHeparopa, NpMxXooMTCs YBENMYMBATDL
npenesnbl ero NepecTponKn, & 310 MOXHO CASNETL TONBKO YBENIMHEHN-
€M EMKOCTM BapukanoB B OOLLEl EMKOCTM KOHTYpa. T.e. ons Toro,
4TOObI LOOUTLECS  MAKCUMASBHO KAYECTBEHHONO CUrHana OT reHepa-
TOpa nepecTpaMeaemMoro BapukanoM, Tpebyercs 1ak cnabo ero ces-
3aTb C KOHTYPOM, Y4TOObI MPENENOB M3MEHEHWS EMKOCTM Bapukana
XBaATANO TOMBKO [/19 NEPECTPOrKN reHeparTopa B npenenax oOgHoro
IManasoHa. KOHeYHO, [enarth Ha KakKopld ananasoH ceon 'YH - no-
BOJILHO [IOPOroe yoosonbCTMe. M03TOMY NPULLIOCH OCTAHOBUTBLCH HA
TaKOM KOMMPOMMCCHOM BapuaHTe - Tpu I'YHa +- nononHUTensHoe «npu-
CTEMMBaHNE» KOHOEHCATOPOB, NPY NMOMOLLM KOTOPbIX FEHEPaTop ne-
pecTpamBaeTca Ha gpyrme gvanasoxbl. Konmiectso 'YHOB 3aBucut
OT Npumensiemont N4 B TpascuBepe: Npu yoayHoM BeIGOpE, KOraa Ya-
CTOTbI OT CMHTE3aTOPa A/19 HEKOTOPLIX AMANa3OHOB COBMNanatoT, YM1C-
no NYHOB MOXHO COKpatntb. He 3Hat, BO3MOXHO, MMEHHO C 3KOHO-
Mmuel Ha konmdiectee N'YHOB B IC-718 pnHammnueckne xapakrepuctm-
KM ero NpMéMHMKa He CTOMb BbICOKW. Jlaxe HM pasy He BULEB 3TOro
TpaHcMBEpa paHee, a Tem 60nee ero Cxembl, Npu NEPBOM Xe NPOCy-
wwreaHmKn y UYSID pranasona 40 m Ha pamky nepyumMerpom 80 m 3a-
MeTHO Obinio kak IC-718 «no&ér» HecylleCTBYIOLMMW HA AuanasoHe
CTAHUMAMW U LLYMEMMK.... MOE NpeanonoxeHne, 4To 310 NpoOMCXoomnT
OT HEBbLICOKMX LLUYMOBBIX X8PaKTEPUCTUK CUHTE3AaTOPa BO3MOXHO U
BEPHO - B cuHTesatope IC-718 Bcero oguH I'YH € nOAHLIM BKIKOHEHW-
em cOopKu 13 ABYX BApUKaNoB {nepexonHas émMkocTb 1330 nd) K KOH-
Typy 'YHa. Kak npasmno, y TpaHCMBEpOB BLICOKOIO Kacca EMKOCTb
KOHAEHCATOP&, NOCNSAOBATENBHO BKAKYEHHOIO C BEPUKANoOM, HE npe-
Boiaer 39 nd.

He cnepyet Opatb 3a «OCHOBONONAraoLLME» TONBKO MOV BLIBOAb! O
NPAMOM B/IMAHWMM K&4€CTBa BapukKanos, konuuecTtea NYHoB, npepe-
JIOB NMEpPecTpOrKU N KO3(GPULMEHTA BKIIIOHEHMS BapyKana B KOHTYP
H& LYMOBLIE MapameTpbl CUHTE3aTOPa B LENoM. Hay4HO-TexHMyYec-
KW NPOrPEeCcC HE CTOUT Ha& MECTE, U BO3MOXHO, 4TO CYLLECTBYIOT Ba-
puUKansl ¢ O4€Hb BLICOKMMM NapameTpamMm, KOTOpbIE HE CTOMb 3Ha4U-
TENbHO NOBAMSAIOT HA YXYALIEHVEe LIYMOBBLIX CBOMCTB reHeparopa, u
BO3MOXHO 8BTOPY NPOCTO HE YAANOCH X HAWTU W 3a0ENCTBOBETD. [10-
MMMO BAPVIKANOB CYLLECTBYET €L psaf, PakTOpOB, KOTOPLIE CKa3biBa-
I0TCS Ha LLIYMOBBIX X8PaKTePUCTUKEX CMHTE3aTOpa. PacnncbiBarb BCe
9TV MOMEHTBI HE CTaBMI0 cebe TakoN 3anaum, NPOLLE NOYMTATh CheL,.
mTepartypy no 9Toi teme... B ¢BOEM yueOHMKe N0 CUHTEe3aTopam
B.MaHacceBmy 0OTMeqaeT, 4T0 ObiBaeT HELOCTATONHO BLINOMHUTD [AXe
T€ TeopeTmieckmne 12 NyHKTOB MPOEKTUPOBAHNS CUHTE3ATOPa U NOC-
ne cO0pKuM B «xkenese» NPOOHOrO 9K3eMIIApa Yalle BCero npuxoouT-
CS1 38HOBO BCE PacCYMTaTh.

Jlureparypa

1. Caiit aBTOpa htip://hamradio.online.ru/ut2fw/

2. Manaccesy B. «CyHTE3aTOpB! 4acTOT. Teopust v npOekTypoBa-
Hyie» M. «Cesize» 1979 r.

4. Pan 3. «Cnpasoyroe nocobyie no BuiCOKOYaCTOTHOM CXEMOTEXHN-
ke». M. Mup 1990 r.
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MmopmaHbin KB ycmnmrtesib MOLLHOCTMU

HOBOIO TUria

Pagvoniobutenn, ncnonb3yowme npogpeccMoHanbHble pagnonpu-
©MHWKM, UCTBITHIBAKOT TPYAHOCTN C NOSly4eHMEM B TPAKTe nepenaumn
HeoOxoaumon ons paboTsl B adMpe MOLLHOCTU HECKOJIbKO AECATKOB
WM COTEH BaTT, T.K. BBIXOAHAS MOLLHOCTb AOPABOTAHHOIO NPUEMHN-
Ka MM TPAHCMBEPHOM NPUCTABKM K HEMY, KaK MPaBUIIO, HE NPEBbILLa-
eT 2-3 BatT.

Hanbonee LenecooOpasHO B 3TOM Cnyyae npuMeHeHne rmopuaoHo-
ro yewnutenst MowHOCTH (PA), KOTOPbLIM NO3BOASET NOMYYUTL KOI(-
OULMEHT YCUAEHNS NO MOLLHOCTU A0 HECKOMIbKMX COTEH.

HekoTopele pagnoniobutenn ¢ HepoBepreM OTHOCATCS K rmbpua-
HbIM PA, cunTas, 4To TakmMe YCUAUTENN He NO3BOSSIOT NOMYHUTb CUr-
Hanbl BLICOKOIrO KaqecTBa. B nenctBuTensHOCTH, rubpraHeie PA obec-
NeYnBalOT NOMYHEHNE CUITHAIOB BLICOKOIO KA4eCTBA HUCKOJSIbKO He
YCTYNAKOLWMNX YCUAINTENSAM, BEINOSIHEHHBIM MO KNACCUYECKON CXEMOTEX-
Huke. HeoGXx0oMMO OTMETUTB, YTO rMbpuoHbe yeunutenu TpebyroT
TLWATeNbHOM PEryaMpoOBKM M MOHMMAaHKWS TeX MPOLIECCOB, KOTOPbIE MPr
9TOM NPOUCXOLAT.

Nmetotes nybnvkaumm mbpuatbix PA ¢ npumeHeHneM kak 6mno-
nspHelx [1] Tak v noneBbIX [2] TpaHaucTopoB. K coxanenuio, n te, n
Opyre MMeloT HELOCTATKU, Ha KOTOPLIX f KOPOTKO OCTAHOBIOCH.

['naBHBIM HEAOCTATKOM OMMONSPHBIX TPAH3UCTOPOB SIBASETCS He-
00X0LMMOCTb YCTAaHOBKW 60NbLLIOr0 HavyanbHoro Toka 100 v Gonee
MA AN BbIBOAA TPAH3UCTOPA HA Ha4ano JIMHEMNHOro yyacTtka xa-
PaKTEPUCTUKN. BONBLLION HA4YaNbHBIM TOK TPAH3UCTOPA U NIaMIbl NO-
HwxaeT Kl ycunutens n NpuBOOMT K NEeperpeBy aHO4a Namnbl
[axe nNpu OTCYTCTBMM CuUrHana Bo3byxaeHuns. ManeHbkuii Hauanb-
HBIV TOK MPUBOAMT K OrPAHNYEHUIO CUrHANa CHU3Y 1 3aMEeTHbIM He-
JIMHEMHBIM NCKaXEHNSIM.

HenoctaTok noneBbix TPaH3MCTOPOB - 6OMbLIOE OCTATOHHOE HAaNpPsi-
XeHne Ha cToke (8...12 B) n coOTBETCTBEHHO OOMBLIOE BHYTPEHHEE
conpotvenenre. ToK NofeBoro TpaHamctopa, Hanpumep Krgo1, na-
HYMHAET OrpaHnqMBaTLCs Ha ypoBHe okono 300 MA. Tak kak nocne
LOCTVXEHMS1 YKa3aHHOMO TOKA YBEIMHEHME aMNnTyabl BO3OYXOeHWst
HE NPMBOAMT K YBEIMHEHMIO TOKa CTOKA, HACTynaeT OrpaHnyeHne cur-
Hana CeBepxy.

B npepnaraemoMm rmbpuoHom PA ncnonb3oBaH OMNonsipHbIi Tpax-
3ucTop. MNpucylume 3TOMy BApUAHTY HEQOCTATKM YCTPaHEHbl ¢ MOMO-
LbIO CMeLManbHON CXEMOTEXHUKM, KOTOpas NO3BOMSIET PasfenbHO
YCTaHaB/MBATb HAYA/bHBIA TOK NAMMbl U TPAH3UCTOPA, HaNPUMEP: TOK
namnel 15 MA, a TpansucTopa 120 MA.

+1000 B

+175 B {cTab.)

FOpwii MNetpos (UTS5TC), r.Xapekos

B ycunutene patotatot e namnbl 6I145C ¢ Tpanamuctopom KT9226
B Kartoge. B oTnnune OT M3BECTHBLIX CXeM, HA KONNEKTOP TPaHancTopa
VT4 vepes paseasbiBalowmin gpoccens L7 v sawutHbidi gnop, VD11
nopaeTcsl HanpsbkeHne OT cTabunmsaTopa TOKa, BbIMOIHEHHOIO HA
Tpansncropax VTS u VT6. Yepes TpaHanctop VT4 B katofe namn npo-
TekaeT CyMmMapHbii Tok niamn VL1 n VL2 n ctabunmnsatopa Ha VTS n
VT6. Kaxabiii 3 9TUX TOKOB MMEET HE3aBUCUMYIO PErynMpoBKy M
MOXeT OblTb YCTAHOBMIEH Ha 33JaHHYI0 BENMYMHY, 0becrneumBas Tem
CaMbiM HEOOX0AMMBIN pexiM paboTel M namn, 1 TpaHauctopa. Tok,
NPOXOAALLMIA Yepe3 namnbl U TpaHaucTop VT4, npy OTCYTCTBMM Ha-
npsixeHns BO30YXOeHWs SIBASETCA HavabHbIM TOKOM niamn. MNpu no-
[ade HanpsbkeHus BO30OYXXAeHMS TOK Yepes naMmnbl U TPaH3NCTop us-
MEHSIETCH U NPONOPLMOHANIEH YPOBHIO BO30YXOeHMs. Ta 4acTb TOKa,
KOTOpas NOCTyNaeT Ha TpaHaucTop VT4 ot ctabunuaatopa, Bcerna
NOCTOSIHHA W He 3aBMCUT OT YPOBHS BO30YXaeHus. Lilenouka 13 oByx
nvopoe VD7, VD8 u ctabunutpona VD6 3awmwiaeT TpaHsuctop VT4
OT nepeHanpsixeHnst. HakanbHoe HanpspKeHvie A9 naMn NOABOAUTCS
qepes opoccenb L6, yCTpaHsowmin BpeoHoe BANSIHME eMKOCTU MeX-
Oy KatoooM M HATBIO Hakana. HanpsixeHre BO30yXOoeHnsi NOfaeTcs B
6a3y TpaHancTopa VT4 Yepes LMpOKONONOCHBIN NOHMXAIOLLMIA TRaHC-
¢dopmatop T1, cornacyowmin 50-0MHbIA BXOL, PA € HU3KOOMHBIM BXO-
[OM TpaHsucTopa. Hanpsbkenne ALC cHMMaeTes ¢ aMuTTepa TpaHau-
cTopa VT4 v perynupyeTcsl ¢ NOMOLLBLIO noTeHunomeTpa R25.

Y3en Ha Mukpocxeme DD 1 no3sonseT NpoM3BOaUTL NEPEKoYeHne
PA B pexum nepepayn. MNopsanok ynpasneHms cnenyowmin: nocne
3aMbIKaHMS KOHTaKTa Nefanu Ha Kopnyc, kmod Ha VT1 sanmpaeT RX:
4epes 3aJaHHbIN BPEMEHHOWM MHTepBan aHTeHHoe pene K1 nopgkio-
HaeT aHTeHHy K PA; 1, HaKOHELL, Nocne BPeMEHHOW 3a0epXKN yCTa-
HaB/IMBAETCH PEXUM Nepenaqn ¢ NoMoLLbIo pene K2. MNocne otnycka-
HUS Nefany npouecc naet B oOpaTHOM nopsipke: BulkoyaeTes TX;
NepeKsIIoYaeTcsl aHTeHHa 1 paspeluaeTcs paboTa NpueMHMKa.

HanaxwvBanne PA HauvHaeTCs € yCTaHOBKM TOKa BennunHon 100-
110 mA B cTabunusartope Toka Ha VT5, VT6. Ona perynupoBku cTabu-
nmsaTtopa HeoOX0AMMO OTKJIIOYUTBL KOJNeKTop TpaHauctopa VTS5 oT
OCTaNIbHOW CXEeMbl M COEAMHUTL €r0 Yepes MUAnamMnepMeTp 1 noc-
Nef0BaTENIbHO BK/IIOYEHHBIN C HUM PesncTop, conpotueieHnem 300
Owm, ¢ kopnycom. Tok cTabunuaatopa yCTaHaBNMBAETCH PE3UCTOPOM
R27, BennunHa kOTOPOro onpepnensietca no gpopmyne R= 0,625 /1,
roe conpotmeneHve B Omax, Tok B AMnepax. B Hawem cnyyae Heo6-
XOOUM pe3ncTop 6,25 OM. CTaHmapTHOro pe3ncTopa Takoro HOMMHa-

Ha M koHTyp
c19 (Ros koHTypa = 1500 Om)

L4 R21 5 4700

Bnokupoeka RX

c17
22

rRi7 [ |R19 R4
v 1oo 1oo vi2 10
AT

T3 TR D) Lo
l

L6 6800
0T
nfz [ﬂ 6800 " VTS5

5,3 B (Hakan namn)

Y
° C21
VD11 (Ha papnatope)

Bxop
ey

DD1 - K561JIH2

L1-ANMO0,6 60 Mkl
VT1,VT2,VT3 - KT3151 L2 - ANM 0,2 80 Mkl C11
VT4 - KT922E(I) L7 - ANM 0,2 200 mkln GSOOI
VT5 - KT814r(B) L3 - HaMOTKa BUTOK K BUTKY, 5e3 pe3psaak1

VT6 - KT502E(0) nas2 0,25 mm Ha

VD7 vD8

+50B

vra 47—
(Ha paavwaTope) 1

0,33

VL1,VL2 - 6M45C L4,L5 - 3 sutka M3B2
VD1,VD2,VD4,VD5,VD9,VD10 - KA522

2,2 MM Ha p

12 mm Ha gnure 120 mm.

pax R13, R21.
L6 - Ha konblie K28x16x9 2000HM 4 euTka & 2 npooaa MILLB 0,5.

VD3 - 48144 T1 - Ha koneye K12x6x4,5 400HH 4 eutka B 2 NpoeoAa, CRErka ckpy4eHHuIx MIT® 0,07.
VDG - A817A

VD7,VD8 - KO510 Pene: K1 - MB, K2 - P3C54.

VD11 - K4102 Konaencaropbl: C19 - KBU-3 3,3 kB; C7 w1 C8 - K15-52,2kB.
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Jia HET, NOSTOMY CrieayeT BKIIOYUTL NapannensHo ABa peanctopa 6,8
Omu1 68....82 Om. Janee, nocsie BOCCTAHOBJIEHWSA CXeMbl CTabunmaa-
TOpa ToKa, perynupys noteHumomeTp R14, ycraHaBnmBealOT Havasb-
HBIM TOK lamn BennuunHon 15...20 MA (PA - B pexiive nepepaqn, BO3-
OyxneHne He NOAaHo). ECnn HauyanbHBIM TOK HE YKNaObBAETCs B 3a-
AaHHble npepesnbl, He0OX0OMMO M3MEHUTBL BENMYMHY pesucropa R11.
O6Lwwmin Tok Hepes TpaHancTop VT4 pomkeH ObiTh paBeH CyMMe TOKOB
qepes naMnbl n cTabunnaatop Toka. Tok 6askl TpaHaucTopa VT4 He-
BEJIMK M MOXET He yuMThIBaThCs. KOHTpONb Toka VT4 ocyLuecTBaseT-
Cs1 N0 NAafeHNIO HanpsbkeHns Ha pesncTope R20.

MocnepHnii 3Tan - HACTPOMKA KOHTYPHOM cucTembl PA. OTnpasHON
TOHKOWM MNP HACTPOMKE ABNSETCHA 8HOOHbIN TOK SIaMi NPY NOAAHHOM
BO30YXOEHMN N PACCTPOEHHOM @HOLOHOM KOHTYpe.

Perynupys ypoBeHb BO30YXaoeHWs, HeOOXOOMMO YCTaHOBUTb aHOA-
HBI TOK 1AM, NPY PacCTPOEHHOM KOHTYpe - 620 MA. 3Ty onepauvio
HeOOX0AMMO BbINOMHWTL O4eHb OBICTPO, T.K. B 3TOM CAlyHae BCA NoLa-
BOAVMAas MOLLIHOCTb PaCCerBAETCs HA aHOAAX JTIaMI, M OHU MOTYT BbliVi-
TV U3 CTPOS. Tenepb, perynnpys aHTEHHbIM KOHOEHCATop U NoacTpa-
MBasi aHOAHbBIN KOHAEHCATOP KOHTYPHOM CUCTEMBI A0 MOMAY4EHUs Cna-
[a aHOOHOrO TOKA, YCTAHOBUTL NOCAeOHWI Ha ypoBHe 550...560 MA.
Cnag, aHOOHOro TOKa B PE30HAHCE MO OTHOLLEHMIO K TOKY «Packaukm»
pomxen coctaenate 10%, MMEHHO Takas BennHMHa Cnafa aHogHoro
TOKa o0ecrneyrBaeT XOPOLUYIO IMHENHOCTL 1 Buicokuin KM, PA B pe-
xume SSB. B pexvme CW cnap, aHOLHOro Toka MOXeT ObiTh 20%, B
9TOM CJly4ae [OCTUraeTCs MakCMManbHas MOLWHOCTL PA u obnerya-
eTCs TennoBOKM pexvM namn. Ocobo HanO NOAYEPKHYTh, YTO NPY Ha-
CTPOMKE aHOLHOrO KOHTYpa curHan Bo30yxXaneHust nomkeH Obimb nnbo
OLHOTOHOBLIN, NGO CW. Mcnonb30BaHMe ABYXTOHOBOIO CUrHana nnm
ronoca npu HacTporike PA, a Takxe MCnosib30BaHNe PasfivuHbIX WH-
OVKaTOPOB HAaNPSXXEHHOCTU MOMS HEe MO3BOSSET NPAaBMIIbHO HACTPO-
WUTb YCUNIUTESb U BEAET K NOSBAEHUIO MHTEPMOLYNIALMOHHBIX NCKaXe-
HUI W KaK CNEACTBUE - K PACLLUMPEHUIO N3STyHaeMON MOAOCH YaCToT.

Mpepnaraemblin yennutesnb Npu Ka4eCTBEHHO BBIMOSIHEHHOW KOHTYP-
HOI crcTeMe obecrneqmBaeT NMKOBYIO MOLLHOCTL B SSB pexmme 385
BatT npu KIA 68%, ypoOBeHb MHTEPMOOYNSLMOHHBIX MCKAXEHWI He
npesbiwaeT -30 £b. BxopHoe HanpsixeHve, HeoOX0AMMoe Ans LOCTU-
XeHUs max MOLLHOCTH, He npeBbiwaeT 10 B Ha Harpy3ke 50 Om.

Heckonbko 06LWmx 3ameyanmia. Jlamnebl 6M45C nmeroT aHoabl, pac-
NONOXEHHBIE HE COBCEM CMMMETPUHHO OTHOCUTENBHO CETOK, HTO MPK-
BOOWT K HEPABHOMEPHOMY Pa30rpeBy aHOAa U CHUXEHWIO paccenBa-
€MOM MM MOLLHOCTU. MO3TOMY MakCUManbHyl0 MOLLHOCTL PA MoryT
obecneyunTb TONBKO CNeLmManbHO OTOOPaHHbIE IaMMbl C PABHOMEPHBIM
PasorpeBoM aHopa.

B namne 6IN45C npOBOOHMK, COEOMHSIOLLMIA BHYTPW NAMIbl @aHOA, C
AHOOHBIM KOJINA4YKOM, BHINOSIHEH U3 TOHKOM MEAHOW MPOBOJIOKM, KO-
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TOpas MOXET pacnnaBuTbCs Npu pabote PA ¢ MakCMManbHOM MOLLL-
HOCTBIO HA CaMbIX BBICOKMX HacToTax. [Noatomy npu paboTte Ha awana-
30Hax 24 v 28 MI'y, HeOOXOOUMO CHUXaTb BBIXOOHYI0 MOLLHOCTE PA
Ha 30%.

Yennutens Ha namnax 6I145C TpebyeT LOCTaTOHHO HU3KOTO COMpo-
TUBJIEHUS HArPY3KU U COOTBETCTBEHHO BOMBLION BENNYMHBI GHOOHOTO
KOHOEHCATopa NepeMeHHON eMKOCTU. Tak Kak B HacTosLee Bpems
TaKne KOHOEHCATOPbl BECbMa AEPULIMTHBI, €CTh CMBIC/ 3aMEHUTL €ro
HabopOM KOHAEHCATOPOB NOCTOSIHHOWM €MKOCTU, KOMMYTUPYEMBIX Ne-
pekniyarenem AManasoHos. B 3TOM cnyyae B KaueCTBe KOHTYPHON
VMHOYKTUBHOCTM MOXHO MCMOSIb30BATH LIAPOBOM BapUOMETP, OH Xe
MCNOSIb3YETCA N1 HACTPOMKM 8HOAHOIO KOHTYPa B PE30HAHC.

MNpepnaraemMblin BAPUAHT KOHTYPHOI CUCTEMBI IMEeT Donee y3kuii,
4eM B 00bMHOM [1-KOHTYpe OManasoH COracyembiX CONPOTUBAEHWI
1 TpebyeT NPUMEHEHNS AHTEHH C KabenbHBIM CHXEHNEM.

W B 3aK/II04EHNE O HEKOTOPBIX KOHCTPYKTUBHBIX 0COGEHHOCTAX PA.

JNamnbl yeunutens yCTaHOBMEHbI BAOAb 3aJHEN CTEHKM LAacCK Ha
HeboNbLIOM paccTosHUM OT Hee. PeGpucTtein paguatop (150x40 mMm),
Ha KOTOPOM YCTaHOBNeH VT4, KpenuTesl Ha CTOMKAX BbICOTON 3 MM C
Hapy>XHOWM CTOPOHBI 3aHElN CTEeHKM Laccy, pebpaMm Hapyxy. BeiBo-
bl TpanancTopa VT4, nponyLleHHbe Yepes3 OTBEpCTHE B 3aHeN CTeH-
Ke, pacrnonaraloTcs psaom € BbIBOLAMW KAaTOL0B SIaM C TaKUM pac-
HETOM, 4TOObI PACCTOSIHWE OT KAX,A0r0 U3 KaToLoB [0 konnekTopa VT4
ObIIO OAMHAKOBLIM. AHTMNAPA3UTHBIE APOCCENH, COEAMHSIIOLLME aHO-
Obl laMn ¢ paspenuTenbHbiM koHpoeHcaropoM C19, Takxe AOmKHbI
MMETb OAMHAKOBYIO L/INHY.

B waccy BeipyGneHsbl ABa 0TBEPCTMS AMameTpoM 58 Mm ong ycta-
HOBKM NaMr.

JlBe naMnoBbie NaHesbkM YCTAHOB/IEHB! HA alOMUHUEBOW MNacTu-
He, PacnoNOXeHHOM NOJ, LWacCH TaknM 00pasoM, YTOOLI namnbl nocne
YCTAHOBKM OblM yTOMfEHbl Ha 18 MM.

Tpananctop TS ycTaHOBEH Ha MIronbYaToM pagmarope 40x40 mm.

PekoMeHayeTCsl MPONOXUTL OOLLYIO KOPMYCHYIO LUMHY M3 TOHKOMN
Meau unn GOALIMPOBAHHOIO TEKCTONMTA WmpKHoni 15...20 MM Mex-
[y KOPMYCHOM YaCThlO0 aHTEHHOIO pasbema M NTAMMOBbIMU MNaHesbKa-
MK. Bce GNOKMPOBOYHBIE KOHAEHCATOPB!, NOAK/IOYEHHBIE K IaMNam, a
TaKxXe BCe LETaNM KOHTYPHON CUCTEMbI, KOTOPbIE [OSKHBI COEANHATD-
€51 C KOPMNYCOM, HeOOX0OMMO NOAKIIOHMTB K KOPMYCHOM WwnHe. N3onn-
pOBaTh KOPMYCHYIO LUMHY OT LIACCH He TpebyeTcs.

Jlutepatypa

1. XKamnepayckac B. N'bpyianeisi iuHeliHbill yCyvTesib MOLHOC-
™. «Paano» Ned 1968 r.

2. Augproujenko b. KB ycunvitens «Petpo». «Paaviomyip KB v YKB»
Ne4 2002 r.

NHTepHeT-pecypcChbl C pagnonioouTeNIbCKON TEMaTUKON

(Oxonqanye. Havano oM. «PX» Ne3: 2003, ¢.31-34 1 Ne4:2003, c.31-34)
PAOUONIOBUTENIbCKUE PEDNEKTOPDI

Poccuiickuin DX pednextop «RUSSIANDX».

O6wwmin dopym ona papnoniobuteneit. MNognucatees Ha DX ped-
JNEKTOP [OCTATO4HO NpocTo. Ang aToro Bam Heobxoommo no E-mail
NMOCNATE MNYCTOE NUCbMO Ha appec: russiandx-
subscribe@yahoogroups.com . [lpy 3TOM He HaL0 BNUCLIBATL B IPa-
¢y SUBJECT (Tema) kakoin-nmmbo TekcT. B TeweHme cyTok Bel nony4n-
Te NUCbMO € NPOCLOON NOATBEPAUTL Xenanne nognucatecs (REPLY
REQUIRED: srrforum Subscription Verify). MNony4ne nucemo, Bel pon-
XHbl OTNPaBnTL «Reply», TO €CTb B CBOEN MNO4TOBOM NPOrpaMMe Ha-
XaTb KHOMKy «OTBeTUTL aBTopy». locne nonydennsi ot Bac Reply-
nucbMa, poboT 3aHocuT Bac B CNMCOK MOAMMCHWMKOB U YBEAOMASIET
Bac 06 atom nucbmom. «RussianDx» LIST MODERATOR-Andy
(RW3AH) E-mail: rw3ah@gsl.net unu andrei.fedorov@omik.org
Mocne odopmneHns NOANMCKU NMcbMa B pednekTop Hafo nockaTh
no anpecy: RussianDX@yahoogroups.com . ApxvB pedrnekTopa Ha-
xoguTcsa no agpecy: http://groups.yahoo.com/group/russiandx.
Ecnn Bbl N0 kakmM-nmb0 NprynHamM 3axotmuTe OTNUCaThCs OT pedrek-
TOpa, TO NOLINTE aHANOrMYHO OGPOPMIEHHOE NYCTOe NMMCbMO MO aa-
pecy: russiandx-unsubscribe@yahoogroups.com .

Poccuiickuil kontecT-pednexrop - «CONTESTRU»

dopym nns papmocnopTcMeHoOB. [lpaBuna MOANWCKM Ha
«CONTESTRU» Te xe, 4to 1 Ha «RUSSIANDX»-pednekTop. Ons 310~
ro Bam Heobxoommo no E-mail NOCHATE NMYCTOE NUCBMO Ha aa-
pec: contestru-subscribe@yahoogroups.com . Npy 3TOM He HaLO
BNMCHIBaTL B rpady SUBJECT (Tema) kakon-nMbo TekcT. B TeveHne
cyToK Bbl nonyunTe nucbMo ¢ NPocLOON NOATBEPAMTDL XenaHve noa-

Cocrasun Anekcargap Kosanesckuii (RZ6HGG), r.CtaBporoJib

nncatees (REPLY REQUIRED: srrforum Subscription Verify). MNony-
4MB MUCbMO, Bbl IOMKHLI 0OTNRaBuTL «Reply», TO €CTb B CBOEN NOYTO-
BOW MpOrpaMMe Haxartb KHOMKY «OTBeTuTb aBTopy». [locne nonyye-
Hus OT Bac Reply-nucema po6oT 3aHoCHMT Bac B CMMCOK NOANMCHMKOB
1 yBepomnsieT Bac 06 aToMm nucbmom. Mocne odpopmnernst NOANMCKH
nucemMa B pednektop Hago noconarte No  agpecy:
Contestru@yahoogroups.com . ApxuB pednektTopa HaxoauTCs Mo
anpecy: http://groups.yahoo.com/group/contestru . Eciv Bbl no
KaKMM-nMBo NMPUYMHAM 3axX0TUTE OTNUCATLCA OT pednekTopa, TO No-
wnnTe aHanormyHo OQGOpMIEHHOE NycToe NUCbMO Mo agpecy:
contestru-unsubscribe@yahoogroups.com .

«SRRFORUM> - popym Coroza PapuonmoGureneit Poccun (CPP).

B pe¢nekTope «SRR Forum» Bl MOXeTe 0OMEHATHCH MHEHUSIMU U
vHdOopMaumen Ha nidble (3a UCKIYEHWEM KOMMEPLIMK) Pagronio-
OuTEensCKMe TEMBI, TaK MW MHaYe CBA3aHHble ¢ COo30M papnonotu-
Tenen Poccun. HTobbl noanucaTees Ha pednekTop, OTNpaeBbTe Nyc-
T0€ NucbMo Ha E-mail: srrforum-subscribe@yahoogroups.com .
Mpy 3TOM He Hapo BnMchiBaTh B rpady SUBJECT (Tema) kakon-nmbo
TekcT. B Tevwenne cytok Bel nonydmMTe NMCbMO € NpOCLOOM NOATBEp-
onTb Xenanne nopnucatbcs (REPLY REQUIRED: srrforum
Subscription Verify). MNony4nB nuceMo, Bl ODKHEI OTNpaBuTb «Reply»,
TO €CTb B CBOEW NOHTOBOM NPOrpamMme HaxaTb KHOMKy «OTBeTUTL ae-
Topy». lMocne nonyyenns ot Bac Reply-nmcema, poboT saHocuT Bac B
CMMCOK MOANMCHMKOB M yBepomnsieT Bac 06 atoMm nucemom. lMNocne
0¢dOpMNEHNs NOANVCKM NUCbMa B pednekTop Haa0 nochinartk Nno aa-
pecy: srrforum@yahoogroups.com . ApX1B pedrieKkTopa HaxoauTCs
no appecy: http://srrforum.yahoogroups.com . Ecnm 3axoture OT-
nucaTbCs, TO NOWANTE aHANOMMYHO OMOPMAEHHOE NUCBMO Ha:
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srrforum-unsubscribe@yahoogroups.com .

«RDXN» - dopym ans DX HoBOCTEI.

B pednexkTope ¢ camMoro Hayana yCcTaHoB/eHbl CTporme npasuna: 1.
Hukakunx off topics. 2. Hukakmnx pasbopok 1 BbIICHEHMS OTHOLLEHWIA.
3. Undpopmaumsa, TOJIBKO kacarowasca DX, QSL-info n Bcero, 4to
CBA3aHO ¢ DX-akTMBHOCTBIO. 4. HMKaKOWM NMYHOWM Nepenncku, nosapas-
NEeHU ¢ oHAMKU poxaeHus un T.n. 5. Attachments kateropnyecku 3an-
peLeHbl. 6. dopmat coobLueHunin - 0BbIYHBIN TEKCT, kopuposka KOI-
8R, NO HTML!! 7. Ona Ttoro, 4tobul coobiueHna Russian DXNews
OTAMHANMCh OT COOOLLEHNIA ApYruX pednekTopoB, B Hauane subject
Kaxporo coobuueHns Oynet BCTaBnaTbCa noeHTudmkaTop - [RDXN].
XKenawwme noanucaTeCs - WAUTE NMyctoe NnMcbMo Ha E-mail: rdxn-
subscribe@yahoogroups.com . B Tesenune cyTok Bel nonysmte nuce-
MO C npocbbolr nopTBRepanTh Xenanve nopgnucatecs (REPLY
REQUIRED: srrforum Subscription Verify). MNony4ms mucemo, Bel pon-
XHbl OTNpaBuTh «Reply», TO €CTb B CBOEN NOYTOBOW NPOrpaMMe Ha-
XaTb KHOMKY «OTBEeTUTL aBTOpy». Iocne nonydenusi ot Bac Reply-
nncbMa poboT 3aHocKT Bac B CMMCOK NOANMCHMKOB M yBenoMnsieT Bac
06 3TOM MnuceMom. 8. ocne odpopMneHns NOANMCKKU NOCHINATL CO00-
LeHWs B pedhnekTop Hapo Ha: rdxn@yahoogroups.com . ApxuB ped-
nekTopa Haxooutes no agpecy: http://rdxn.listbot.com . Ecnmn 3axo-
TUTE OTNNCATLCS, TO NOLLAWMTE aHANOMMYHO OPOPMIAEHHOE NUCBMO Ha:
rdxn-unsubscribe@yahoogroups.com .

«HAMRU» - kynna-npopaxa.

MNpepHasHadeH paHHbI GOpYyM A 0ObSBAEHWI O KyMne, Npoaa-
xe, obMeHe NobUTENbCKOM TEXHWMKON CBSI3W U CBA3AHHBLIX C 3TOMN Te-
MaTukow Beluel. Moanmcatbes Ha POPYM MOXHO Tak Xe MpOCTOo, Kak
n Ha «RussianDx», n «ContestRU». insi aToro Bam Heo6xoammo no E-
mail NOCJIATE NYCTOE NMWCbMO Ha appec: hamru-
subscribe@yahoogroups.com . [py 3TOM He HALO BNWCHIBATH B rpa-
¢y SUBJECT (Tema) kakoi-nnbo TekcT. B Tewenne cytok Bel nonyum-
Te NUCbMO € NpocbOOl NOLATBEPOMTL Xenanne noanucatscs. Mony-
4MB MUCbMO, Bl LOMKHBLI OTNPaBuTL «Reply», TO €CTb B CBOEN NOHTO-
BOW MpOrpaMMe Haxartb KHOMKY «OTBeTuTb aBTopy». [locne nonyye-
Hus OT Bac Reply-nucema po6GoT 3aHoCHMT Bac B CnMcoK NOANMCHMKOB
1 yBepomnsieT Bac 06 aToMm nucbmom. Mocne odpopmnernst NOANMCKH
nucemMa B pednektop Hago noconarte nNo  agpecy:
hamru@yahoogroups.com. ApxuB pedrekTopa HaxoaWUTCs No agpe-
cy: http://groups.yahoo.com/group/hamru . Ecin Bbl no kakum-
B0 MPUYMHAM 3axX0TUTEe OTNMCATLCA OT pednekTopa, TO NoLnTe
aHanorn4Ho OQPOpPMAEHHOE NyCcToe NMCbMO No agpecy: hamru-
unsubscribe@yahoogroups.com . KpoMe Toro, o6bsBneHnst 0 Kyn-
ne, npopaxe, oOmeHe annapaTypel, feTanei, ONOKOB, IMTEpaTypbl 1
XypHanoB A1 paguoniobutenei npuHUMaeT ans nyoankauum Ha cBo-
et Web-ctpannue Cnbmpckuin 3ao4HbIv Kiy6 paguoniobutenein «Pa-
mvo-TMpum»: http://www.nsk.su/~rpc E-mail: rpc@online.nsk.su .

Dopym «BardakRU».

Crepfys NOXenaHnsiM O4eHb ropsHMX NOANMUCHUKOB POCCUACKMX
papnonobutenbcknx GOpPyMOB, OTKPHIT HOBLIM GOpyM. ouyemy
«..RU»? «RU» 0603Ha4aeT, 4TO AaHHBIN GOPYM PYCCKOSASBIMHBIA M MO-
nepvipyemMbiit na Poccun. lMNovemy «Bardak»? Kak yxe oTmeuyanoch
paHee: ecnn Bam He0GX0LMMO CBOM 3MOLMM BBINIECHYTL HAPYXY, TO
B «KOH(IMKTHBIN (POPYM» MOXHO C/IMBATL BCE, YTO HAKONWUAOCH B flyLue!
W penatb Tam Bce, 4TO pylie yropHo. Popym OyneT Hemopepupye-
mbim! * MPUMEYAHWE - BCe Xe yacTmiHO MopepupyembiM. pn Ha-
KaMBaHUM CTpacTel B Apyrmx Gpopymax 3aqvHimkm Gappaka OyoyT
MOCBLINATBECH Ha... B «BardakRU». B nioGoi MOMEHT AaHHbIN (O-
PYM MOXET ObITb YHUHTOXEH MOAepaTopoM. Bce 3aBuCHT OT CTeneHn
BaLLEro Xenauvs u nopefexus. Noonncka Ha faHHbIli GOpyM feno
cyrybo nobpoBonsHoe kaxaoro ua Bac. PA3PELLAETCS - 3ackinka
NIo0bIX GannoB B T. Y. KAPTUHKK, POTOrpacdum, TeKCThl COLePXalLmX
Tarm HTML, «nerkuii MOprobovi», Becensie NCTopun (aHekaoThl) u
npoure 6e3o0pasus. HE PASPELLAETCH - yHMXeHve YenoBeHecko-
ro JOCTOMHCTBA B POPME: HALMOHANBHON, PEIMIMO3HON, PacOBON.
dobusa B nioboii ee dpopme Herpremnema. lNponaranpna dawmama.
MopHyxa Takxe 3anpewieHa. MeTon NOANMCKM TAKOW e, Kak U Ha
ocTanbHble GopyMbl. Ans 31oro Bam Heobxonnmo no E-mail NMOCNATb
NyCTOE NMMCbMO Ha appec: bardakru-
subscribe@yahoogroups.com . HYepes HekoTopoe Bpemsi Bam npu-
net no E-mail otBeT OT cepeepa Listbot.com, Ha koTopriin Bam npo-
CTO HeobxoonMo oTBeTUTL REPLY, HM4ero He ONONHASA B TEKCTE OT-
BETHOrO coobLwenus. MNocknate NcbMa B GOPYM HaOO No appecy:
bardakru@yahoogroups.com . ApxvB pedprieKktopa HaxoanTCs Mo af-
pecy: http://groups.yahoo.com/group/bardakru . 4To0bI OTKa3aTLCH
OT NOAMWUCKM, NOWnAMTe nyctoe nucbmo Ha: bardakru-
unsubscribe@yahoogroups.com .

«RARES» - ¢opym Poccuitckoil papnmoniobutensckoil aBapuii-
HO-cnacaTtenbHol cnyx6bl (PAC).

YHT00BI NOANMCATLCA Ha pednekTop OTNPaBbTe NyCTOe NMMCbMO Ha
E-mail: rares-subscribe@yahoogroups.com , npu 3TOM He HaZI0 BNK-
ceiBath B rpacdy SUBJECT (Tema) kakon-nmbo TekcT. B TedeHve cy-
TOK Bbl nonyunte nucbMO € Npocb00i NOATBEPAMTD XenaHne noaonu-
catbest (REPLY REQUIRED: srrforum Subscription Verify). MNonyune
nnMcbMO, Bbl JOMKHE OTNpaBuTb «Reply», TO eCTb B CBOEN NO4TOBON
NporpamMme Haxarb KHOMKy «OTBeTUTL aBTOpY». [locne nony4ennst ot
Bac Reply-nucema, po6oT 3aHocuT Bac B CNMCOK NOANMCYUKOB U yBe-
nomnsieT Bac 06 3ToM nucbMomM. Mocne odopMaeHnsi NOANMCKU MUCh-
Ma B pednektop Hapo nocbnatb N0 agpecy:
RARES@yahoogroups.com . ApxvB pechrekTopa HaxOauTCs Mo af-
pecy: http://groups.yahoo.com/group/rares . Ecnv 3axotute oTnn-
caTbCsl, TO NOLMTE AHANOMMYHO O(OPMNEHHOE MUCbMO HA: rares-
unsubscribe@yahoogroups.com .

«SatVHF» - ®opym ans paauoniobureneii-YKBucTos u yeneueH-
HBIX PAAVOCBA3LIO Yepes CNyTHUKU.

YHT00BI NOANMCATLCS Ha pednekTop, OTNPaBbTe NMyCTOe MMCbMO Ha
E-mail: satvhf-subscribe@yahoogroups.com [lpy 3TOM He Hano
BrMCLIBaTh B rpady SUBJECT (Tema) kakoi-nmbo TekcT. B Tevenne
CyTOK Bbl nony4ute nucbMo ¢ NpocbOOi NOATBEPAMTD XenaHvne noa-
nucatscsl (REPLY REQUIRED: srrforum Subscription Verify). MNony-
HMB MMCbMO, Bbl LOMKHBI OTNPaBuTL «Reply», TO €CTb B CBOENM NOYTO-
BOWM NpOrpaMme HaxaTtb KHOMKY «OTBeTuTb aBTopy». locne nonyye-
Hus OT Bac Reply-nucema po6ot 3aHocuT Bac B CNMCOK NOANMCHUKOB
1 yBepomnsieT Bac 06 sTom nmucbmom. Mocne odpopmnerns NOANMCKu
nucema B pednekTop Hano nocbnate NO  agpecy:
satvhf@yahoogroups.com . ApxuB pedrnekTopa HaxoauTCs no af-
pecy: http://groups.yahoo.com/group/satvhf . Ecnv 3axotute oT1-
NUCaTbCs, TO NOLLAINTE aHANOMMYHO OPOPMAIEHHOE NMCLMO Ha: satvhf-
unsubscribe@yahoogroups.com .

«LOGBOOKS FORUM» - pednexktop, NOCBALLEHHBIA annapar-
HBIM XypHanam.

Mo noxenaHnsamM MHOrMX Ham’s, KOTOpbIE NOAb3YITCA KOMMBIOTER-
HBEIMM annapaTHbBIMK XypHanaMm (B 4actHocTn, DX4WIN), coznaH HO-
BhIlh pednekTop «Logbooks forums. Lenb naHHoro pegnektopa - 06-
MEH OMbITOM MO 3KCrIyaTauym NPorpaMMHOro obecneyeHus aneKkT-
POHHBIX 11oroB. Cpasy x04y OroBOpPUTLCS. 4TO peyb naeT HE 0 kOH-
TecT-norax (K1EA, N6TR ETC..) - pns atoro ects ContestRU, a 0 npo-
rpamMmax, NpenHasHauyeHHbIX A1 NOBCeOHEBHON paboTel B adupe,
Takmx kak DX4WIN, LOG-EQF, DXBASE LOGic 5.2, AALOG, GATlog
n opyrux. B pedpnekrope HE JOMNYCKAIOTCSH coollieHns He no
TeMe, IMYHas Nepenncka, Cnam, BbIICHEHME JIMYHBIX OTHOLLEHWUIA U
TOMy nogo6Hoe. [N NOANMCKM HYXHO NOCAATh NyCTOe NMCbMO Ha:
DXLOG-subscribe@listbot.com . [na otnpaeku cooblieHuin B
pednekTop ucrnoneaynte appec: DXLOG@listbot.com . Ecnu 3a-
XOTUTE OTIMCAaThCH, TO NOWAMTE nyctoe Nucbmo Ha: DXLOG-
unsubscribe@listbot.com .

AHTEHHA pednekTop - aHTeHHbI AUCKYCCUOHHDIN KNy6.

Llenb - 06CyxaeHvie, KOHCYNLTALMM, HOBUHKM U T.M. - BCE CBA3aAH-
HOEe C aHTeHHamu. Ha JaHHbII MOMEHT CYLLeCTBYET HECKOSIbKO KOH-
depeHumi, roe MOXHO 00CYXaaTh faHHble BOMPOCH - OOMH HELOCTa-
TOK - 9TO HYXHO MMETb NOMHOLEHHBIN MHTEPHET 1 HE IEHUTBLCS NMOCTO-
SIHHO CneauTb 3a 06HOBReHusIMK. B pednekTope He BO3OpaHaoTCs
BLICTYMAEHNS NPOU3BOAUTENEN AHTEHH U COMYTCTBYIOLLUMX TOBA-
poB. HaobopOoT - NPUBETCTBYIOTCHA, TaK Xe, Kak NPUBETCTBYETCH
nob6oe KOHCTPYKTMBHOE 00CYXAeHWe Takux BbICTynneHwn. Ons
NOANUCKM HYXHO nocnaTk nyctoe nnucbMo Ha: AHTEHHA-
subscribe@yahoogroups.com . [ins otnpaBku coobluennii B ped-
nekTop ucnonb3yvite appec: AHTEHHA@yahoogroups.com . Ecnn
3axoTuTe OTNMCaTbCs, TO nownmTe nyctoe nucbMo Ha: AHTEHHA-
unsubscribe@yahoogroups.com . B pednektope kateropuiecku
3anpelleHbl BLICTYMAEHWS], YHIKAKLWMe Ybe-imbo AOCTOMHCTBO. He
LOMNyCKaeTCsl NPUMEHEeHne OCKOPOUTENbHBIX BbPaXeHuit. HeBbinon-
HEHVe JaHHOrO YCNOBUS SIBAIIETCH [OCTATOYHBIM [J151 OTK/IIOHEHUS Ta-
KOro «xama» OT pedrnexkTopa.

«FLYHAM>» - dopym uneHos Kny6a «5 Okean» u paguonioture-
nei, UIMEIOLLMX OTHOLLEHME K aBUaLMU U KOCMOHABTUKE.

YHT00BI NOANMCATLCS Ha pednekTop, OTNPaBbTe NMyCTOe MMCbMO Ha
E-mail: flyham-subscribe@yahoogroups.com . [py 9TOM He HALO
BrMCLIBaTh B rpady SUBJECT (Tema) kakoi-nmbo TekcT. B Tevenne
CyTOK Bbl nony4uTe nucbMo ¢ NpocbOO NOATBEPAMTD XenaHvne noa-
nucatscsl (REPLY REQUIRED: srrforum Subscription Verify). MNony-
HYMB MMCbMO, Bbl LOMKHBI OTNPaBuTL «Reply», TO €CTb B CBOEN NOYTO-
BOW NpPOrpaMme HaxaTtb KHOMKY «OTBeTuTb aBTopy». locne nonyye-
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Hus oT Bac Reply-nncema po6GoT 3aHocuT Bac B CNMCOK MOANMCHUKOB
1 yBepomnsieT Bac 06 sTom nucbMom. ocne odpopmnerns noanncku
nucema B pegnekTop Hapo nocbnartb No  agpecy:
flyham@yahoogroups.com . ApxvB pedrnektopa HaxopuTCs Nno af-
pecy: http://groups.yahoo.com/group/flyham . Ecnn 3axotute OT-
nMcaTbCA, TO NOLWANTE aHANOMMYHO 0POPMIEHHOE NMCbMO Ha: flyham-
unsubscribe@yahoogroups.com .

«RRC-10TA» ®opym Knyba Pycckux Po6unzoHos (RRC) u oxor-
HukoB 3a IOTA ocTpoBamMu.

YHT00BI NOANMCATLCS Ha pednekTop, OTNPaBbTe NyCTOe NUMCbMO Ha
E-mail: rrc-iota-subscribe@yahoogroups.com . [Npy 3TOM He HaLO
BrncbiBaTh B rpady SUBJECT (tema) kakoin-nmbo TekcT. B TeveHne
cyToK Bbl nonyunTe nucbMo € NPOCLOON NOATBEPAMTDL XenaHvne noa-
nucatscs (REPLY REQUIRED: srrforum Subscription Verify). MNony-
HMB MMCbMO, Bbl LOMKHBI OTNPaBuTL «Reply», TO €CTb B CBOENM NOYTO-
BOI NpOrpamMme HaxaTtb KHOMKY «OTBeTUTb aBTopy». [locne nonyyve-
Hus oT Bac Reply-nncema po6oT 3aHocuT Bac B CNMCOK MOANMCHUKOB
1 yBepomnsieT Bac 06 sTom nucbMom. ocne odpopmnerns noanncku
nucemMa B pegniekTOp Hago nochNarte no agpecy: rre-
iota@yahoogroups.com . ApxuB pedriekTopa HaxopmMTCsl MO anpecy:
http://groups.yahoo.com/group/rrc-iota wnu http://qsy.to/rrc .
Ecnmn 3axotute OTnucaThes, TO NOLLANTE aHANOrmyHO OGopMIeHHoe
NUCbMO Ha: rrc-iota-unsubscribe@yahoogroups.com . HoBbili ¢o-
pym «RRC-IOTA» nonyunn anstepHatmerbiid WEB ID no agpecy - http:/
/qsy.to/rrc .

Dopym «PaHamRu» - Bce 06 yCUnUTensix MOLHOCTU NI0GUTENb-
CKUX paanoCTaHLUA.

[ns nopnmckn HeoGX0AMMO MOCAAaTh NMYCTOE NMCBMO MO agpecy:
PaHamRu-subscribe@yahoogroups.com . [ocne yero Bam no anek-
TPOHHON No4Te OTBETUT POBOT. Bbl LOMKHEI NOATBEPAMTL CBOIO NOL-
MUCKY, UCNOMHMB (PYHKLMIO NOHTOBOM nporpammbl «Reply». K Bam
CHOBa MpuAET NMCbMO O TOM, YTO Bbl ycnewHo nopnucatel. MNocne
qero Bol yxe MmoxeTe nonyyarb M NOCLaTh COOOLLEHNS NO anpecy:
PaHamRu@yahoogroups.com . [NopnucateCsl Ha pednekTop MOX-
HO, 3anonHme cooteeTcTBylowylo HTML ¢opmy no appecy: hitp://
uadwb.glazov.net/form . Ecnin Bam He0Gx0aMMO OTNMCATLCH OT ped-
NEeKTOpa, TO CneayeT nocnarb Nyctoe nMcbmo no agpecy: PaHamRu-
unsubscribe@yahoogroups.com . [Nocne nonTBepxneHusi Bul nepe-
CcTaHeTe nosy4aTb NOYTY U3 3TOro popymMa.

Dopym «StoryHamRu» - paauonioGutenbckue UCTOPUN.

[ns nopnmckn HeoGX0AMMO MOCAAaTh NMYCTOE NMCBMO MO agpecy:
StoryHamRu-subscribe@yahoogroups.com . lNocne vero Bam no
9NEKTPOHHOW MO4TE OTBETUT POOOT. Bbl AOMKHEI NOATBEPAUTL CBOIO
NOANMCKY, UCNONHMB GYHKLMIO MOYTOBOWM Nporpammebl «Reply». KBam
CHOBa MpuAET NMCbMO O TOM, YTO Bbl ycnewHo nopnucatel. MNocne
qero Bol yxe MmoxeTe nonyyarb M NOCLATh COOOLLEHNS NO agpecy:
StoryHamRu@yahoogroups.com . [oanucaTscs Ha pedpnekTop MOX-
HO, 3anonHme cooteeTcTBylowylo HTML ¢opmy no appecy: hitp://
uadwb.glazov.net/form . Ecrim Bam HeOOX0OMMO OTIMCATLCS OT ped-
nexkTopa, TO cnepyeT nocnaTb NycTOoe NMUCbMO MO appecy:
StoryHamRu-unsubscribe@yahoogroups.com .

Bawemy BHMMaHMIO npepnaraeTcs HOBbIM Noaxon ons ynobctBa
noNbL30BaHus 1 HaBuraumm Ha WEB cTpanunykax ¢popymos Ha YAHOO.
Tenepb Bam coBCeM He 0083aTeNbHO 3aNOMUHATL M HAOMPATb Ha KNa-
BMATYPe O/IMHHbIE MMeHa A5 Bxoaa Ha WEB cTpaHmyky TOro nnm uHoro
¢dopyma Ha YAHOOGROUP. K npumepy, http://groups.yahoo.com/
group/russiandx . JloctatoyHo HabpaTb: http://gsy.to/rdx - nns
¢dopyma «RussianDx»; http://qsy.to/contest - nna Ppopyma
«ContestRU»; http://qsy.to/14292 - nna popyma «RARES»; http://
qsy.to/hamru wnn http://qsy.to/market - ona ¢popyma «<HAMru»;
http://gsy.to/hamputer - nna ¢opyma «HAMPuter»; http://qsy.to/
satvhf - nna popyma «SatVHF»; http://qsy.to/flyham - nnsa popyma
«FlyHAM»; http://qsy.to/bardak - nna ¢opyma «BardakRU». 3ano-
MUHaeTCs Tenepb nerko n ynobno. BHUMAHUEN! TMNpumensietca
TOJIBKO AN WEB naeuraummn! He ons E-mail! Bl MOXeTe CKOHObU-
rypyposatb ons cebs camm TMn nognuckn. Ecnmn Bel xenaete nony-
4aTb COOOLLEHNS!, HAKOMEHHbIE, CKaXeM, 33 EHb, 8 He MO OTAENbHO-
¢ (kaKk 06b4HO), T.e. B Bune OAVWIKECTA, 115 3TOro Bbl LOMKHEI
HanucaTtb cnenywouee: <HasBaHue dbopyma> -
digest@yahoogroups.com Hanpumep: russiandx-
digest@yahoogroups.com , nu6o russiandx-digest@onelist.com ,
unu russiandx-digest@egroups.com . BepHyTbCsi B HOPMasbHBIN,
npeXHum pexum nognuckn: <HaspaHue dopyma> -
normal@yahoogroups.com Hanpumep: russiandx-
normal@yahoogroups.com , iu6o russiandx-normal@onelist.com,
unu russiandx-normal@egroups.com . Ecnim Bbl yexanu B oTnyck

MARNCNIPABOYNHUK

WM KaKoe-TO BpeMsi He XOTuTe Ha ¢BoW E-mail nonyyate coobuienns
13 pecdnekTopa, Bam HeOOXOOMMO M JOCTATOYHO COENaTh CRenyio-
uiee: <Ha3zBaHue ¢opyma>- nomail@yahoogroups.com . Harpumep:
russiandx-nomail@yahoogroups.com , nu6o russiandx-
nomail@onelist.com , unu russiandx-nomail@egroups.com . B aTom
cnyqae Bce coobLueHns 13 pednektopa OyayT BUAHBI BaM TOMBKO He-
pe3 WEB uHTepdelic n He OynyT nocrynatb Ha Baw E-mail. Bosspa-
TUTBCA B MPEXHUI pEXuM HOpManbHoro E-mail: <HassaHue ¢opy-
ma> - normal@yahoogroups.com . Hanpumep: russiandx-
normal@yahoogroups.com , nm6o russiandx-normal@onelist.com,
vnm russiandx-normal@egroups.com . Ecnn Bam Heobxopuma fo-
NOAHUTENBHASA NOMOLLL (Ha AHIMNMIACKOM A3blke), €€ Bbl MOXeTe 3aka-
3aTb kOMaHpon: <HasBaHue ¢opyma>- help@yahoogroups.com .
Hanpumep: russiandx-help@onelist.com wnu russiandx-
help@egroups.com . [oM1MO BCEro npoyero, cepeep Ha $ixy aBTo-
MaTU4ECKM OMpeaensieT Ka4eCTBO NPOXOXOEHUs MEPEChIaeMOro UM
coo0LLeHus A1 KAXA0ro nons3osarens. He yomensnTecs, ecnv Bopyr
Bbl MepecTaHeTe Nofyd4atb coobLeHns OT pedrnekTopa. [na Hauana
YLOOCTOBEPbLTECH, HTO Ball NOYTOBLIN ALLMK AEHACTBUTENBHO HAAEXHBIN
n paboTaer cTabmunbHO BCe 24 qaca 365 pHen (XO0Ta 370 NOYTU He
BO3MOXHO). Tem He MeHee. HanbGonee ONTMManbHLIA BAPUAHT, 3TO
BbIOpaTh NOYTOBLIV CepBep rae-HMOYOb HA CTOPOHE, KOTOphIA Bonee-
MeHee cTabunbHbili. 310 MoryT ObiTb YAHOO.COM, HOTMAIL.COM,
USA.NET n gpyrve 3abyropHele noutoBeie E-cnyxObl. He pekomMen-
LyeTcs NONb30BATLCA 0TEYECTBEHHBIMM MOYTOBLIMM CepBEepaMm TMNa
MAIL.RU, RAMBLER.RU, YANDEX.RU v np. no npuyvHe (kK coxane-
HMIO) MX HEYCTOMYMBOM NOka paboTel M 4acTOro oTkasa. Baw E-ap-
pec, yrooms B BLOCK AMCT Ha Xy no NpUYMHaM, YKa3aHHBIM BhilLe,
TpebyeT onpeneneHHbIX NpoLleayp CO CTOPOHBI MOAepaTopa u BMe-
LaTeNbCTBa B YCTAHOBKM CepBepa Ha $IXy A1 peaHMmaummn Ballero
E-mail 1 paneHeiiuen ero aktmensaumn. YctaHoBkM POpymMa CKOH-
dUrypupoBaHbl TakMM 00Pa3oM, HTO HEe MPOMNyCKaloT 3anpeLleHHble
koobl BO BXopsawmx E-mail. Takumm moryT ObiTb T3rm ot OUTLOOK
EXPRESS 1 npoune coobLennst ¢ copepxaHmem, Hanpumep, HTML
M OPYMUX KOAOB. Takxe yCTaHOBJ/IEH 3aNpeT Ha HEeKOTOpble BUAObI TEK-
CTOBbIX IOKYMEHTOB (Hanpumep, ¢ pacwmpennem DOC v np.), Ha npy-
arTayeHHble daiinbl (poTorpadumn 1 Np.), KOTOpbIe MOTYT ObITb CKPbI-
THIMW B MMCbME W TAKMM 00PasoM Hecylmmmn B cebe BUPYChl U NMpo-
qmil Mycop. Tak 4To He YAMBASTECH MYCTEIM COOOLLEHUsIM, KOTOPbIE
MHOrAa NOSIBASIOTCA OT Bac B popymax. U ewwe. MNpun OTBETHLIX CO00-
LEHNAX HEe LUTUPYNTE N0 BO3MOXHOCTM MOMIHOCTLIO aBTopa U yaa-
nsnTe B COOOLLEHMSX HEHYXHYIO MHPOPMALIMIO (peKiaMy, HeHyXHble
paspensl). Pepaktupyiite PSE cBom coobLienms npaBunbHO. Tpaduk
LEeNCTBUTENBHO YNafeT B HECKOMBKO Pas, M fOCTaBKa CoobLLeHni Oy-
net 6onee onepaTtyMBHOM 1 ynoOHOW ans Bcex!

Hayan cBow paGoTy HOBbII pPYCCKOSAA3LIYHBIN ¢GOpyM
«ModeratorRU» na YAHOOgroups.COM.

Ha paHHbIi GOpYyM NpUrAaaiTcs BCe, KTO CBA3aH C aAMUHUCTPU-
pOBaHMEM, MOAEPUPOBAHNEM U ynpaBneHnem GopyMOB, pednekTo-
po., BBS, nocok, o6bsaBnenunii n T.n. Ha ¢popyme Oynet obcyxnatecs
BCe, YTO CBA3aHO C aAMMHUCTPUPOBaHWEM (ynpasneHrem). BeipaboTt-
KoV 00LWmx B3rnspos B Bonpocax POLICY m T.n. MNoanncka Ha GpopyM
OCYLLECTBIAETCA MO NPeaBapuUTESIbHOMY COTfIaCOBaHUIO ¢ MOLEPaTo-
poM faHHoro ¢opyma yepes E-mail: rw3ah@rambler.ru . dopym
YMeeT OrpaHMHYeHHbIN CTaTyc gocTyna.

«KDR Forump» - pednexkrop HOBOCTEH Ky6a AUNNOMUPOBAHHBIX
papgvonioburenein (KOP).

1. YT06bl NOpNMCATECH HA pednekTop, OTNpaBLTe NMyCTOe NMMCbMO
Ha E-mail: kdrforum-subscribe@yahoogroups.com . [ocne otnpas-
KM 3TOro0 NUCbmMa Bbl NOJSy4nTE NMMCbMO NOATBEPRXAEHME, B KOTOPOM
OynyT coobLieHbl Bce noppobHocTu. 2. Mocne noonMcku nucbMa B
¢opyMm HeobxopumMo otrpaensTe Ha: kdrforum@yahoogroups.com.
3. Ecnn Bol 3axotute OTNnCaTbCA, TO nNownuTe Nyctoe nMCbMo Ha:
kdrforum-unsubscribe@yahoogroups.com .

«lOTA - forum».

Jns nopnnckn oTnpaebTe NycToe Nucbmo Ha E-mail: iota-contest-
subscribe@yahoogroups.com . [locne oTNpaBky 3TOrO NUCbMa Bel
noslyunTe NUCbMO-MOATBEPXAEHME, B KOTOPOM OyayT COOOLLEHb BCe
I'IO,EI,pOGHOCTVI. Ecnn Bbl 3axotute OTNUCAaTLCA, TO NownNuTe Nycroe
nMcbLMO Ha: iota-contest-unsubscribe@yahoogroups.com .

PEDJIEKTOP MOCKOBCKOTIO rorOACKOro PAOANOKNYBA.
CoBeT MOCKOBCKOro rOpOACKOro panmokiyba BolHEC NpenioxeHne
06 oTkpbITMK PednekTopa ons papuonioduteneit, B Nepeylo o4epenb
nns Mockesl n MNMopMockoBbs. He BCcerpa ynobHO 1 STUHHO BECTU ANC-
KYCCMIO MO HALLMM MECTHBIM Jenam B0 BcepoccHinckmx pednektopax.
OcHoBHbIE NpaBuna HOBOrO pednektopa: 1. MNoanucatbes Ha ped-
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MARNCNIPABOHNK
JIEKTOp MOXET Nobov xenatowmii. ins aToro Hago nocnats E-mail no
anpecy: moderator@lifefor.net . B none Subject Hano Hanucatb:
Subsribe Moscow Reflector. 2. Agpec HOBOro pedrnekropa:
MoscowReflector@lifefor.net 3. Pednektop oTkpbIT 55 06CyxXae-
HUS! MOOBLIX TEM, CBS3AHHBIX C PAANONIOOMTENbCKON TEMATUKOMN.

dopym «YKBucTtbl - EME» -
listserv@vm.stlavu.edu .

«JIyHATUKN»

Dopym ana SWL u DXuctoe - DX_bistro@topica.com.

«DX_BISTRO» - pagmoBelLaTensHble J1X HOBOCTU Ha PYCCKOM A3bl-
ke - dx_bistro@yahoogroups.com . lNognucatbcs - dx_bistro-
subscribe@yahoogroups.com . OTka3atbea 0T noanmcku - dx_bistro-
unsubscribe@yahoogroups.com Apxne -  http://
groups.yahoo.com/group/dx_bistro .

Kynnio, npoaam, o6meHsiio.

1. Ha cavite www.qrz.ru pasmelleHa nocka 00bsBneHunin no agpe-
cy: http://www.qrz.ru/do/ . Jocka o6bsienenmin QRZ.RU napvt Bam
MaCCy HOBLIX BO3MOXHOCTEN: Bbl MOXeTe pefakTMpoBaTh CBOM OOBSIB-
JIeHUs1, YKasbiBaTh CPOK NyOankaummn oObsieneHust. CyluecTByeT Bep-
cvisl 415 nevaTtu (BuirpysuTb oObsiBneHns B MS Word).

2. Ha catite http://www.qgsl.net/rw3ah/rus/index.html .

3.Ha KpacHopapckom cainite http://hamradio.online.ru/
index.phtml .

4. Ha cavite http://www.cqdx.ru/market_r.html .

5. Ha calite http://www.qgsl.net/rw9mc .

6. Ha calite http://www.fly.to/rw3ah-bbs .

7. ExeHepenbHbl OyMaxHbI papmoniobutensckuin 6ionneteHb
HAMarket. Tematuka: KYMJIIO, NPOAAM, OBMEHSIO. MNonpobHas
vHpopmauma Ha cavite: http://www.hamarket.narod.ru/titul.htm.

8. OnekTpOHHasa [OCKa OOBLSIBNEHWUI - KYMIO, NPOAaM, OOMEHsIIo:
http://www.rv3bk.narod.ru/ .

9. Ha catite http://www.rk3awl.ru/baraholka/ - papyonotvrens-
ckas Gapaxonka «Kynno-npogam».

«URhamfest» - pednekTop.

MNpepHasHadeH onsa nioObiX 0ObSBAEHMI, PA3rOBOPOB, MHGOPMAaLM-
OHHBIX COOOLLEeHMIn. OH HUKOMM 00PasoM He nybnmpyeT pednekToph
- URDX n URcontest. KOTOpbI€ OTHEIHE CTAHOBATCS XeCTKOCNeumanu-
3MPOBAHHBIMK. 3TO 3HauMT, 4TO B «URDX» OyneT noCTMTLCS UCKIIO-
qnTensHO nHdopmMaums o DX, B «URcontest» - 0 TecTax, a Bce 0CTasb-
HOe - NoxanyncTa, B «URhamfest». B pednekTope paspelueH noCTUHI
alinoB n He OyOeT XeCTKOro MOAepPUPOBaHNS - €CIM €CTb XenaHue
nocnarb konneram ceoi nmodumelii WINDOWS-2000 wnm obpyratb
KOro-To - f,o6po noxanoeatb B «URhamfest». Ecnn Bel coenanu cBoi
CalT 1 XOTWTe ero NopekIamMmMpoBaTb, ecan cobupaeTech NPOLATbL
napoyKy SIMLWHMX Yeasu - 3TO ToxXe clopa. [1oanmMcatbca MOXHO, Ha-
npasuB nycrtoe nucbMo no agpecy: URhamfest-
ubscribe@yahoogroups.com . Bam npupeT n1cbMO, Ha KOTOPOE HyX-
HO NPOCTO OTBETUTBL. [ocne odopMneHns NOANUCKM NMMCbMa B ped-
nekTop wnute Ha: URhamfest@yahoogroups.com . Ecnu 3axotute
oTnucaTbCs, TO oTnpaebTe nyctoe nucbmo Ha: URhamfest-
unsubscribe@yahoogroups.com .

«QUABEL» - ¢popym papuonioburenein Benopyccuu.

ExeHepenbHuli Glonnetenb ona paguwonibuteneii: quabel-
subscribe@yahoogroups.com - nognucaTbcs, a quabel-
unsubscribe@yahoogroups.com - 0TKa3aTbCs OT NOANWUCKM.

«LZROUNDTABLE» - ¢popym Bonrapckux paguoniobureneii.

Izroundtable@listbot.com - (www.listbot.com) . MNoxpnucaTbes -
Izroundtable-subscribe@listbot.com . OTkasaTbCs OT NOAMMCKM -
Izroundtable-unsubscribe@listbot.com Apxus - http://
Izroundtable.listbot.com .

«LZEXCHANGE> - ®opym Bonrapckux paguoniooureneii.

Kynna, npopaxa, obmeH TE€XHUKU CBA3WU.
Izexchange@listbot.com (Bonrapus). Ananor «HamRU». NMoanu-
caTbcs - Izexchange-subscribe@listbot.com . OTka3aTtbea 0T nop-
nucku - lzexchange-unsubscribe@listbot.com . ApxuB - http://
Izexchange.listbot.com .

Ina nopnmckn Ha amepukaHckuii DXR pednekTop Haoo mpocTo
3anTn Ha: http://www.njdxa.org/dx-news/index.shtml . Nognucka
ceobopHas.

Caiit ¢dopyma no TPaHKMHIoBbIM cuctemam ceasm «Trunking
Forum»: http://stop.at/trunking . HepasHo Ha cawTe BbINOXEHO [0-

CTATO4YHO MHOMO Pa3fMYHOTO COMTa A5 BCKMX U3MEPEHUIA, MPOrpam-
MWPOBaHWS PASMOCTaHUMIA U BOOOGLLE BCAKOrO PasHOro.

Kenalolwme nopenuTbes onbIToM No paéore MT63 npurnawwaioT-
cs Ha dopym CQ.UA: http://radio.cn.ua . 30eCb MOXHO «33aKa3aTb»
npoBepoyHy0 QSO (NOYTKU KPYrNOCYTOYHO).

Mo wHuumatTree KB-komuTeTa JIurm Papuonobutenein YkpauHbl
(UARL) 1 YkpauHckoro Kontect Knyba (UCC) opraiuzoeaHa pa6o-
Ta cpa3y ABYX YKPauMHCKUX paguoniobutrenbckux pednekropa
«URcontest» u «URDX». Y4T0b6bI NOANUCATLCA HA HUX HEOBXOAMMO MO~
cnaThb «MycToe» NMCbMO B COOTBeTCTBYIOWMI anpec: URcontest-

subscribe@yahoogroups.com nnu URDX-
subscribe@yahoogroups.com . Agpeca fis1 0Tnpaeky Bawwumx coob-
WeHnn B pednekTopsbl COOTBETCTBEHHO!

URcontest@yahoogroups.com wn1 URDX@yahoogroups.com .
Ecnun saxotute OTNNCATLCA, TO NoOLWNUTE NyCTOE NMCbMO COOTBETCTBEH-
Ho: URcontest-unsubscribe@yahoogroups.com wnu URDX-
unsubscribe@yahoogroups.com .

PasHoe

CyObekTnBHbIe 0030pbl 0 IOOUTENLCKOM Paano, Internet 1 He ToNb-
KO... - http://www.quadrat.ru/qgsl/review.htm .

Tobvteneri paboTel Manoi MOLWHOCTEI0 (QRP) npurnawato noce-
TUTb CTPaHuyKy no agpecy: http://www.ur7irl.boom.ru .

TenerpadgHbli 3BOHOK B COTOBOM TenedgoHe:
www.hamradio.cmw.ru/techn/cw-sota.htm .

Ha aTtoM carTe MHOro BCAKMX KapT n koopauHat: http://
www.velotourism.ru/ wnm http://www.velotourism.ru/gps_map/
central_region_europe_rf/index.html .

AHrnuyare coenanu nogapok niobutensm RRC, a 3a0nHO v niobu-
Tensm IOTA. 3angute ciopa: http://www.eo19.dial.pipex.com/
addition.htm .

Crtpanmika «QRM MonutopuHra» Haxooutes no agpecy: http://
www.cqdx.ru/QRMM.html .

Cant p/knyba «Apktuka» - www.arktika.boom.ru . Bonbwas
npoctba 3amMeyaHns 1 Npepsioxennsl - B npueat: uablto@mail.ru .

Ha http://www.gsl.net/dI2kq/trx/2-10.htm on1caHo, kak HECNOX-
HbIM 00pasoM Ha oovH LPT nopT MOXHO nOCaoutb OOHOBPEMEHHO
npuHTep n CW nHTepdelic TpaHcneepa. SKOHOMUTCA OOMH NOPT.
PaboTaeT co BceMm kOHTeCT-noramu - oT N6TR o N1MM u He Tonb-
KO C HUMMW.

Ha cante http://www.netvampire.com/ham/ nexur o4eHb No-
nes3Has nporpaMMa oas cO3faHvs U penakTMpoBaHvs ¢Gannos
master.dta, aBTop Anekcangp - VESNEA.

MNMonoxenne «O nopsinke HasHa4eHWs1 (MPUCBOEHUST) PaaMoOHacToT
B P® P3C Bcex HasHaveHui» (yTBepxaeHo Pewenvem NKPY ot
19.08.2002, MNMpotokon N20/2): http://ua9fbv.narod.ru/HAM-DOCs/
LOWSs/SCRF-new.txt - paamep ¢arina 52,7 k0.

Mprkazom Muncesian N 119 ot 20.09.2002 yTBepXXoeHa HOBas pe-
nakumst MHCTpyKumn «O nopsiike NpycBOeHWst No3biBHbIX JIPC Pd»
http://ua9fbv.narod.ru/HAM-DOCs/LOWs/PR119.doc - pasmep
danna 97 kb. EOMHCTBEHHOE CYLLUECTBEHHOE OTMuYMe OT npenbiny-
Lero BapMaHTa 3ak/ioHaeTes B UCKIIOHEHUN YNIOMMHAHWS O nopsiake
0OPMNEHNSI CNELMASBbHBIX NO3bIBHBIX.

Mhdpopmaumsa 0 €eQSO - 4TO 3TO Takoe M Kak NPUOOLLUMTECS CMOT-
pute Ha: www.wdmgq.com . EcTb Russian eQSO pednexTop: http://
groups.yahoo.com/group/russian-eqso/ , Ha KOTOPbIA MOXHO NOA-
nucaTbCsi, OTNPaBMB NMMCbMO POOOTY NO afpecy: russian-eqso-
subscribe@yahoogroups.com , Post message: russian-
eqso@yahoogroups.com Subscribe: russian-eqso-
subscribe@yahoogroups.com , Unsubscribe: russian-eqso-
unsubscribe@yahoogroups.com , List owner: russian-egso-
owner@yahoogroups.com ,

Bcewm, koro nntepecyet QRP, agpec caiita RU-QRP Kny6a: http:/
/www.qsl.net/rv3gm . BrinyckaeTtcs knyOHbIV XypHan «CQ-QRP»,
noppobHocTn Ha carite. Popym poccuiickoro RU-QRP Kny6a: http:/
/groups.yahoo.com/group/ruqrp . lNoorncka Ha Popym RU-QRP
Club: rugrp-subscribe@yahoogroups.com (nycroe coobuieHve
otnpaeutk). «Kpyrneii cton» RU-QRP Kny6a no natHiuam B 17.00
UTC na 7030 kI'u, «World QRP Net» no cy66otam B 10.00 n 22.00
UTC na 14060 kI'u.

XKenawwme nobnmxe NO3HAKOMUTECS C LOKYMEHTAMU, PErnameH-
TUPYIOLLMMK AEATeNbHOCTL paanonotutenei B CLUA, MOryT noceTUTb:
http://www.access.gpo.gov/nara/cfr/waisidx_98/47¢cfr97_98.html
. KpyrnHble nameHeHnst B cucteMe paamonioOuTenbckoro JIMLEH3Npo-
BaHua B CLLUA: http://www.arrl.org/news/restructuring/ .

O6bsiBnenns «Kynnw - npopam - oOMeHso» B ['epMmanunn:
www.hamradio.de/cgi-bin/anzeigen.pl

http://
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OCOBEHHOCTU U3rOTOBJIEHUS1 U HACTPOMKMU
YCUJIUTENSA MOLWWHOCTMU HA 142-148 MI'y

B [1] onmcan YKB ycunuTenb MOLHOCTU € 3alLMTON OT neperpy-
30K, @ TaKxe nogpoOHO M3NOXeHa METOOMKA U3rOTOBNEHMS HAaNpas-
NEHHbIX OTBETBUTENEN, CMONb3YEeMbIX B yeunutene, n pusnka pabo-
Thl CUCTEMbBI 3aLLUMTHI OT NEPerpyskn No BXOAY M OT paccornacoBaHms
no BbLIXOZY.

OpHako, He 3Hast 0COBGEHHOCTEN M3FOTOBIEHUS M HACTPOWKWN TPaH-
3UCTOPHBIX YCUAKTENEN MOLLHOCTU Ha YacToThl 144-146 MI'u, TpyoHO
OCYLLECTBUTL MX peann3aumio 6e3 TOro, HToObl He CXeub MacCy MOLLL-
HbIX AOPOrMX TPaH3UCTOPOB, NprobpeTas onbIT padoThl C HUMMK.

PaccMOTpUM NO3TanHO NPOLLECC M3TOTOBIEHUSI M HACTPOWKMN ABYX-
KaCKagHOro yeunurenst MOLLHOCTM C NONOCON nponyckaHus 142-148
MI'L, BBIXOAHOM MOLLHOCTBIO 75 BT 1 k03dPULUMEHTOM yCcmnenms no
MOLLHOCTM 15 pas, NpuHUMNManbHas Cxema KOTOpOro NpueBefeHa Ha
puc.1. Ha puc.2 npyBeneH YepTex NeyYaTHon nnatbl, a Ha 00noxXke
XypHana - ¢oTorpagumsi BHELUHEro BUAa yeunuTens.

Yennutenb COOEpXUT BXOOHOW PE3VUCTUBHBIN fenuTeNb Hanpsixe-
HUS, OBa Kackada yCuneHus, TpaHc(opMaTop CONPOTUBAEHWH, CTa-
Ounuaarop HanpsbxeHns 6a3oBOro CMeLLeHus, 3aluTy OT neperpys-
KM MO BXOAY, TEPMO3ALLUTY, 3aLLUTY OT XOSIOCTOrO X0Aa M KOPOTKOro
3aMBIKAHUS HArPY3KKW, 3aLUMUTY OT MPEBLILLEHNST HANPSXXKEHMEM NMUTa-
HUSI HOMWMHASIBHOTO 3HA4YEHUs].

Pe3nCTrBHbIN fenuTenb HanpsXXeHns, CTOALLMIA Ha BXOAE yeunute-
ns, o6ecneqrBaeT ero CornacoBaHne ¢ CONpPOTUBIEHNMEM FeHeparo-
pa npu cpabaTbiBaHum cxem 3awmtsl. Ha ¢oro pesuctop R1 nennte-
NSt He BULEH, TaK Kak MCNOMb30BaH PE3NCTOR, BBIMOAHEHHDbIV MO TOH-
KOMJIEHOYHOM TEXHOIONMN Ha KEPAMMHECKOM OCHOBAHWUM N KOHCTPYK-
TVMBHO PACMONIOXEHHBINA NOL, ABYMS ABYXBATTHBHIMU PE3UCTOPAMMN HUX-
Hero nneva penutens. Npy HeoOX0OMMOCTU B Ka4eCTBe pesncTopa
R1 mMOxeT ObITb MCNOAB30BAHO NAapasnenbHoe COeAMHEHNE TPeX OBYX-
BaTTHBIX peanctopos no 100 Om. Ecam cornacoBaHus ¢ reHepaTtopom
CUMHANOB NPU BHELUTAaTHOM pexvmMe paboTsl yeunutens He Tpebyer-
cs1, TO filennTesb M3 CXeMbl MOXHO yOpaTb. B aTOM cnyyae koadpduum-
€HT yCuneHusi yewnurens BO3pacteT NpMMepHO B ABa pasa.

O06a kackaga yewnutensi Ha TpaHaucropax VT3 n VT5 pa6otaiot B
pexume € 0TCEeHKOM KOINEKTOPHOro Toka. Ctabunmuaaums yrna orcey-
K1 oBecrneunBaeTcsi CTabnnmMsaTopoM HanpsbxeHnst 6a30BOro cMeLLe-
Hug [2] Ha TpanaucTopax VT4 u VT6. TpebyeMblil yron 0TCeHKM yCTa-
HaBmBaeTcs nonbopom peanctopa R10, croswero B Lenu 6asbl TpaH-
3uctopa VT6, HanpymMep, Knacc A 3aaeTCa NPy TOKaX KONNEKTOPOB
VT3 n VT5 - 200...300 MA, a knacc AB - npu 50-100 mA, cooTeeT-
CTBEHHO. B otcyTcTBMM pesncTopa R10 KONNeKTopHbIe TOKW TPaH3NC-
TOpoB VT3 1 VTS COCTaBAAIOT HECKONBKO MUANIMAMMNEp, TO €CTb OHU
nepexopsaT B pexumM pabotel knacca B. MNpu nopkmovennn R10 Ha-
npsbxeHre Ha 6ase TpaHaucTopa VT6 yMeHbLIAeTCs1, YTO MPUBOAUT K
yBenmyeHnio 6a30BOro cMeLleHust TpaHauctopos VT3, VTS5 n yeenu-
HEHMIO MX KOJUNEKTOPHBIX TOKOB. BO BXOOHOM M BBIXOOHOM Kackanax
MCNOMb30BaHbl NONOCOBLIE MEXKACKaAHbIe KOPPEKTUPYIoLLne Lenm
NATOrO U TpeTbero nopspka [3], obecneuvBalolme BLICOKME TEXHW-
HeckMe XapakTepucTuku yeunutens u o6napaiolme npocToToN KOH-
CTPYKTMBHOM peannsauvm 1 HacTPOMKU.

R11
2,4k R14
rl:l— 13«

AnexkcaHap Tutos, r. Tomck

OnTMansHoe CONPOTUBIIEHNE HArPY3Ky MOLLHOTO TPAaH3nCTopa, Ha
KOTOPOE OH OTAAET MAKCUMASIbHYIO MOLLIHOCTb, COCTABINET €0MHULbI
Om [4]. Mo3TOMYy Ha BLIXOOE yCunuTens BKIKOHEH TpaHchopmaTop
VMMMNEAAHCOB C KO3(POULIMEHTOM TpaHchopMauum 1:25, BHINONHEHHDIV
B BUOE PpUIbTPa HXHMX HacTOT YETBEPTOro nopsiaka [5] u coctos-
wuii u3 anemexToB L8, C11, L9, C12.

C uenbio coxpanenns paboTocnocOOHOCTM yeUnuTens nNpu nepe-
rpy3ke N0 BXOAy Ha BbIXOLe Pe3VCTMBHOIO AenuTens BKoUeH O1no-
NAPHBLIA TPaH3uMcTop VT 1, urpatoLwmin posib CamoynpasnseMoro orpa-
HUYUTENs BXOOHBIX CMrHanoB. lopor cpabaTbiBaHus orpaHnquTens
YCTaHaBMBAETCs penuteneM Ha pesuctopax R3 n R5. C ymeHblue-
HMEeM NOCTOSIHHOTO HaMpsikeHus Ha 6ase VT1 yMeHbLIaeTCs CUrHasb-
HOE HanpsbkeHne, NoJaBaeMoe Ha BXOL NepBoro kackaga. lNogpo6-
HOe onucaHue PU3nkM paboTbl OrPaHMYUTENst N METOOVKA ero Ha-
CTPOMKW AaHbl B [1].

OrpaHnunTtens Ha TpaHaucTope VT1 MCnonb3yeTcs Takxe B Kade-
CTBe yNpaB/sieMOro OrpaHnynTens npy cpadarbiBaHm 3aLUuThl OT pac-
COrIacoBaHWs MO BLIXOAY, OT MPEBLILLEHNS HANPSXKeHNeM NMMTaHUS HO-
MUHA/IbHOrO 3HAYEHUs, TEPMO3aLLMTBI.

C yBennueHneM paccornacoBaHus HAarpy3kyn YCUAUTENs C €ro Bbl-
XOOHbIM COMPOTMBAEHVNEM YBENIMYMBAETCH HaNpsbkeHne, CHUMaemoe
C BbIXOAA OTPAXEHHOIN BONHbLI HanpaeneHHoro oteetsutens HO1. 3to
HanpsbkeHve peTekTmpyeTcs amonom VD3 1, OTKpLIBasi TPaH3MCTop
VT2, npuBOAMT K YMEHBLLEHMIO NOpora cpabarkiBaHns orpaHnqmTens
Ha TpanaucTope VT 1. N03TOMYy MOLLIHOCTb CUIHASA Ha BbIXOAE YCUNN-
Tens nagaet NponopLUMOHANbHO POCTY PacCcornacoBaHMs HArpy3ku.
HanpaenenHbii otBeTBUTEN HO1 BHINOAHEH M3 ABYX NPOBOLOB Map-
k1 MIF'T® 1x0,35 pnvHoit 40 MM, HAMOTaHHBIX BIAIOTHYIO APYT K APYTY
Ha UMAVHOPUYECKUI U30NSTOP, KOTOPLIM NOMELLaeTcs 3arem B 3a-
3EMJIEHHBIN METANNMYECKUIA LMIMHOPUYECKMIA 3KpaH. B pabouem on-
anasoHe 4acToT yeunutens nepexopHoe 3atyxaHme HO1 pasno 30 ob.
Mopor cpabaTbiBaHnsi CXeMbl 3aLUWTHl OT PAcCOrnacoOBaHUs yCunmTe-
5151 MO BBIXOAY YCTaHaBimMBaeTcs nogbopom peanctopa R15. B kave-
cTe nzonaropa HO1 MoXeT ObITb MCNONL30BaH LEPEBAHHBINA LMANMHOP,
Kpasi KOTOPOro BUOHBI HA (pOTO (CM. OBSIOXKY Xyprana).

3awmTa 0T NpeBbILLeHNs HANPSXKEHMEM NUTaHNS HOMUHANBHOTO
3Ha4YeHus1 BbINONIHEHa Ha cTabunutpoHe VD1. YcTaHoBKa cxembl Tep-
MO33ALUMTH HA 3a0aHHYI0 TeMmnepaTypy cpabaTtbiBaHusi OCYLLECTBs-
eTCs ¢ NOMOLLbIO pesucTopa R20. Onucanne paboThl MCNOAbL3yeMbIX
CXeM 3aLUMTBl U METOAMKA UX HACTPOWKM NpuBeLneHs! B [6]. Avop VD7
YCTAHOBNEH ANs 3alnThl TPAH3UCTOPOB yeunutens ot npobos npu
HenpaBMLHOM BLIOOPE MOMSIPHOCTM HANPSKEHUS! MUTAHUS.

W3roTtoBneHne n HaCTpoNKa yeuwnutens MOLLHOCTU COCTOUT U3
cneayLmxX 3Tanos.

MewatHas nnata pasMepomM 135x95 MM nsrotaBnmeaeTcs us QGonb-
MMPOBAHHOIO C ABYX CTOPOH CTEKNIOTEKCTONMTA TOMLLMHONM 2-3 MM. Ha
puc.2 NOKa3aH BMA, CO CTOPOHBI YCTAHOBKM 3N1EMEHTOB M KOHTAKTHBIX
nnoLanok, KOTOPLIE BLINOHSAIOTCS PE3aKOM unu TpaeneHnem. Ponb-
ra ¢ 06paTHoOl CTOPOHBI NAATH OCTAETCS CMIOLWHON. [TyHKTUPHOM K-
Huel Ha pric. 2 0003Ha4eHbl MecTa MeTaIM3aLvKn TOPLOB, HTO MOXET

ObITb COENaHO C MOMOLLLIO METaNNn-
HeCcKoW Oosbrv, KOTOpas Npunavsa-
€TCA K HUXXHEN M BEPXHENM YacTu nna-

VD1 SZ

KC215X

V2D17 A Tbl. MeTannmaaums Heobxoomma st
Kp213 YCTPaAHEHUs1 NapasuTHBIX PEe30HaH-
VD6 COB W 323€MJIEHNS HYXXHBIX y4aCTKOB
R17 Y
1k Kﬂ5°9AZS | neyaTHol nnatel. Mocne Me¥annw3a—
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3 R7 47 vk 1 MK
60 60
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VT4
KT817A

KT817A

KT930B

KT970A
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LMK TOPLOB HAaNMAbHMKOM BbIPpaBHU-
BAETCH HVXKHAA 4aCTb Mnatbl, N OHA
yCTaHaBNMBaETCA Ha OCHOBaHve, B
Ka4eCTBe KOTOPOro MOXET CIYXWUTb
paomartop, nnbo, Kak 3to0 BUAHO Ha
070, Alopanesas NNacTMHa TOAMLLUM-
Hoi 10-15 mm. B aTOM Cnyyae noc-
ne HaCTPOWMKM MNacTuHa KpenuTes
Ha pagwaTtop. [Ans MHOro4acoBOWM
paboTel younutens HeoOXoouM pa-

nuartop pasmepoMm 300x400 Mm,
n1MBO NCNONb30BAHNE NPUHYLAUTENb-
HOWM BEHTUAISILMK.

TpanaucTtopbl VT3 n VTS kpensT-
€5l K OCHOBaHUIO C MCMONb30BaHWEM
TEeNNONPOBOLSILLEN NAcThl, Tak Xe
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CQ NAMRADIO

KaK 1 TpaHancTopsl VT1,

VT4 nVT6. OpHako mex-
Ly TpaHaucTopamu VT4,
VT6 1 OCHOBaHWeM cne-

nyeT yCTaHaBNMUBATL CJIIO-

NN

OSHYI0 NPOKNAagKy v ne-
pen, HaCTPOMKOM yeunmTe-
N8 C NOMOLLLIO TecTepa

ybenmTecs B TOM, YTO He
HapyweHa wu3onauus
MeXAY KONNeKTopamu

VT4, VT6 v 3emnaHon
LUMHOWN.
OOWH 13 BLIBOOOB 3fie-

meHTOB L8, C11, C12
TpaHcgopMaropa nMne-
FAHCOB NpMNavMBaeTcs K

NN

KepamMmn4eckon noanoxke
pasmepom 19x9 MM, nme-

I0LLIeN [BE METANM3NPO-

BaHHbIE MNOWAanKn. Y UH-
LyKTMBHOCTM L9 06a BbI-
BOAA NMpMNanBalnTCs K
MeTanMN3npoOBaHHbIM
naowankam nopaoXKN.
Mopnoxka, kKak BUAHO Ha
070, NpMXxaTa K OCHOBa-
HUIO CTEKNOTEKCTONNTO-
BOWM NAacTMHON. HuxHas

HacTb NOANOXKWN nepes
YCTaHOBKOWM CMa3blBaeTCs

TennonpoBoLsALLENn nac-
TON. TlpUMeHeHne Takom
KepamMmn4eCKOn NOLIOXKN
HeOoOX0AMMO [/151 YCTPaHEeHWs MeperpeBa aeMeHTOB TPaHChOPMaTo-
pa, KOTopble uHaye BuiropatoT nocne 10-20 cekyHp, pabotsl yennure-
5. ECn HeT BO3MOXHOCTU HaMnbIEHUS METANNIM3MPOBAHHBIX MAOLLA-
[OK HA KepamMMyeckylo noAJIOXKy, B Ka4eCTBE MeTafIM3MPOBaHHBIX
nAoLWanok MOryT ObITb MCMONMB30BaHL MeTaNMM4eckne NNacTMHKu
paamepom 9x9 mmM. B 9TOM Cnyyae HMXHKME CTOPOHBI METATMHECKUX
NAacTMHOK CMa3sbiBAKOTCH TEMAONPOBOASLLEN NACTON, U MeTannn4ec-
KM€ MAACTMHKM YCTaHaBIMBAIOTCS HA KEPaMMHECKYIO NOAJIOXKY BMEC-
TO METANTM3MPOBAHHBIX MNOLLAA0K. 3aTeM METAUTMHECKME NNAaCTUH-
KM BMECTE C KePaMMHECKON MOAJIOKKON MPUXMMAIOTCH K OCHOBAHUIO
CTEKNOTEKCTONUTOBON NAACTUHOMN.

Tepmopesnuctop R21 cxeMbl TepMO3alLMTH YCTaHABIMBAETCA B OT-
BEPCTVM NEYATHOW NMNaThl U NPUKIENBAETCSH K OCHOBAHWIO SMOKCUL-
HBIM KNeeMm.

HanpasneHnHbii otBeTBUTENL HO2 BHINOMHEH B BUAE OTpe3ka npo-
Bona pmameTtpoM 0,5-1 MM 1 fnmvHORN 15 MM, KOTOPBIV PACNONOXEH Ha
PacCTOsIHMM 5 MM HaA, NONOCKOM A/IMHHON NMHWK, naywen ot HO1 k
BbIXOLY yeunutens. 3aropaHue ceetogmona VD2 cBrpeTensCcTByeT O
paboTe ycunuTens B LUTATHOM peXUME.

BHauane npon3BoamuTCS HACTPO/Ka BXOAHOrO Kackapa ycwunm-
Tens. [ins 3TOro B KA4eCTBe HArpysky TpaHancTopa VT3 Yepes pas-
LenvTenbHbIN KOHAEHCATOP NopkMoHaeTcs pesmctop 50 Om. BmecTo
VMHAOYKTMBHOCTY L3 cTaBuTCs ABYxBaTTHLIN pesncTtop 10 OM 1 ¢ nomo-
wbio peanctopa R10 Tok nokos TpaHsmcTopa VT3 ycraHaBnmMeaercs
paexbiM 0,2 - 0,3 A. IByXBaTTHBIN pe3UCTOR HEOOXOAMM NS 3aLMTHI
TpaHaucTopa VT3 OT BLIrOpaHus Npy BO3MOXHOM CamMOBO30YXaeHnn
CXeMbl BO Bpems HaCTpOWkK. LieHTpanebHas H4actoTta nosiockl Nponyc-
KaHWs Kackazia yctaHaenueaetcs nopdopom C6, limprHa nonocs Npo-
nyckanms - C1. Yem Gonbwe emkocts C1, Tem Gonblue nonoca npo-
nyckaHusl kackasaa, 4em 6onbwe C6, TeM MeHbLUE ero LeHTpanbHas
paboyas HacToTa.

Mocne HaCTPOMKM BXOOHOIO KaCkafa K Hemy noaKIioHaeTcs BbIXOA-
HOI Kackag, B KOTOPOM NpenBapuTeNibHO BMECTO MHOYKTMBHOCTU LG
BNanBaeTcs ABYXBATTHLIN peauctop 10 Om. TpaHcdopmarop nmne-
[AHCOB, cocTosimin u3 anemeHToB L8, C11, L9, C12, Takxe nogkio-
4aeTcs K BbIXOOHOMY kackany. MiameHenvnem konoeHcatopa C8 poc-
TUraeTC MaKCUMATbHBIN KOSPPULIMEHT YCUNEHNS YCUNUTENS Ha Yac-
ToTe 143 MI'u, nameHennem koHpeHcaropa C7 - Tpebyemas LwumpmHa
€ro nosioChl NPOMYCKaHMS.

VHAYKTMBHOCTM BHIBOLOB KOHAeHcaTopor C6, C8, C11 npuBonsT K
3HAYUTENBHOMY YXYOLIEHUIO XapakTepucTUK yeunutens. B T0 xe Bpe-
M1 6e3bIHOYKTMBHEIE KOHOeHCaTopbl Tna K10-17 He ponyckaroT ne-
penarikn. [03TOMYy B yCunuTene MCNonb30BaHbl AMCKOBLIE kepamu-
HeCkue KOHAEHCATOPh!, 2 A5 YMEHBLUEHWS BIIMSIHUS MHOYKTUBHOCTEN
VX BbIBOLOB KaXabl M3 koHpeHcaTtopoB C6, C8 peanv3oBaH B BUIE
napanenbHOro CoOeaMHEeHNs TpeX KOHOEHCATOPOB MPUMEPHO OOMHA-

Pnc.2

KOBOrO HommHana. Konpexcarop C11 BoinonHeH B BUAE napannenb-
HOFO COELMHEHMS! LIECTW KOHLEHCATOPOB No 24 nd, 4To CBS3aHO C
OONBbLLION BLIXOOHOW MOLLHOCTBIO YCUnUTENs!.

Mocne GOpPMUPOBAHUS aMNIMTYAHO-HYACTOTHON XapakTepUCTUKM
ycunuTens, KOTOpoe BELETCS B peXvMe Manoro curiana npu padore
TpaHamcTopoB VT3 n VTS5 B pexume knacca A, peauctop R10 Boinam-
BaeTCs U3 CXeMbl /19 nepeBofa TpaHsncTopoB VT3 n VTS5 B pexum
knacca B, Ha Bxop, yeunutens nopaeTcs amrnamMTyaHO-MOAYIMPOBaH-
HBI CUTHAN U NPOBEPSETCH OTCYTCTBUE CaMOBO30YXOeHWs yeunure-
NIl NPV PasinyHBIX YPOBHSIX BXOOHOIO BO3pencTBus. B cnyyae camo-
BO30YXOEeHMs yeunuTtens cnepyeT napanfieNbHO MHOYKTMBHOCTAM L2
1 LS nopkouuTh pe3ncTopsl, CONPOTUBAEHNE KOTOPBIX BLIOMpaeTcs
paBHbiM 24-30 Om. 3TO MPMBOAMT K HEKOTOPOMY YMEHBLUEHUIO Bbl-
XOOHOW MOLLHOCTH, OOHAKO 3HAYUTENBHO MOBLILLAET HAAEXHOCTb pa-
60Th yeunutensi. Ha ¢o70 BUAHBI MHOYKTMBHOCTM L2 1 LS, HamoTaH-
Hble Ha Pe3nCTOpbl conpoTmBneHnemM 27 OM 1 HOMUHABHOWM MOLLIHO-
cteio 0,5 BatTa. 3atem 10-OMHbIE Pe3MCTOPLI B KONNEKTOPHBIX LIENsiX
TpaHancTopoB VT3 1 VTS 3aMeHsIioTCs MHAYKTMBHOCTSMK L3, LB, 1
OCYLLECTBIISIETCA M3MEepPEeHNe MakCUMANIbHON BEIMYMHBI BHIXOLHOM
MOLLIHOCTM HaCTpanBaemMoro yevnurens. Bapbvpys B HeGonbLumx npe-
Oenax BeMYMHamMm sneMeHTOB TpaHcdopmMaTopa nMnesaqcos L8, C11
1 C12, MOXHO LONONHUTENBEHO NOACTPOUTL YCUAUTENb HA MaKCUMYM
0TAaBaeMOM MOLLHOCTU. [PpaBUIbHO HACTPOEHHBIN YCUIMUTESb MNPY Bbl-
XOOHOW MOLLHOCTK 75 BT pnomkeH notpebnste 10-14 A.

Tenepb, namenss conpoTueneHve peanctopa R3 unm R5, yctanas-
JIMBAETCs NOpOor cpabaTbiBaHWsi OrpaHnuuTens Ha TpaHancTope VT1.
K npumepy, ymeHblLeHre CONpoTUBAEHUS pe3ncTopa R3 omMKHO Npu-
BOAWTb K YMEHBLUEHWNIO BbIXOAHOM MOLLHOCTM NPU HEM3MEHHOM YPOB-
He BXOOHOr0O BO3AENCTBUS.

Mpw paboTe Ha cTaHOAPTHYIO Harpy3ky 50 OM 1 BBIXOAHOW MOLUHO-
cTn 75 BT Ha Bbixofe petekTopa Ha VD3 nOCTOsSiHHOE HanpsbxeHue
LOMKHO ObITb He Gonee 0,1-0,2 BonbTa. 3TO HANPSXEHWE 3aBUCKT OT
HOMMHana GannactHoro peanctopa R13 n npm HeoOGxo0oMMOCTM MO-
XeT ObITb MUHUMM3VMPOBAHO C MOMOLLLIO M3MEHEHUS1 CONPOTUBAEHSI
9TOro pesuctopa. anee npu ypoBHE BLIXOOHOIMO CUIHANa, PaBHOM
75 BT, napannenbHO CTaHOapTHOM Harpyske 50 OM nepuopmyueckm
NOAK/IIOHAETCs ABYXBATTHLIM peanctop 50 OM 1 ¢ NOMOLLBIO U3MEHe-
Hus pesuctopa R15 ycTaHaBnmBaeTcs nopor cpabaTtbiBaHust CXeMbl
3aLMTHI OT XOJIOCTOrO XOAAa M KOPOTKOrO 3aMblKaHus Harpysku. B cny-
qae NpaBunbHOrO Beibopa peanctopa R15 nogkoueHre nonofHuTeb-
HOro ABYXBarTHOro peanctopa 50 OM K BbIXOLy yCUnUTENst DOIDKHO
NPMBOAMTL K HEOOMBLLIOMY YMEHBLLIEHUIO NOTPEOASEMOro yeunmTenem
TOKa. B 3TOM cnyyae KOpPOTKOE 3aMbIKaHMe Harpy3kv Unn ee Xonoc-
TOW X0n, OynyT CONMPOBOXAATLCS YMEHbLUEHMEM TOka noTpebnenus B
3-5 pas.

MameHss HanpsbxeHne nutanms B npepnenax 13-16 BonbT, cnenyeT
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y6enuTbes, HTO B ONpefeneHHblii MOMEHT NPOMCXOAUT peskoe nape-
HWE BLIXOOHOW MOLLHOCTM M NOTPebnsiemMoro yeunurenem Toka, CBs-
3aHHble CO cpabaTbiBaHneM 3allKThl OT NPEBLILEHNST HANPSXXKEHEM
NUTaHNS HOMUHASIBHOTO 3HA4YeHUs!.

B nocnepHI00 ovepens Heo6xoormo BEIGOPOM pe3ncTopa yCTaHo-
BUTb CXEMY TEPMO3ALLMTEI HA 3a0aHHYI0 TeMnepaTypy cpabaTtbiBaHus.
HToObl BO BpeMsi HACTPOWKM YCUAUTENS1 TEPMO3aLumMTa He MeLuana
pabote, auop, VD6 cnenyeT nmpunamBaTb neper HacTPOMKOM CXeMbl
TepMO3aLUUTHI.

BbIXOLHas MOLHOCTb yeunuTensi MOXeT ObiTb noBbiweHa no 100-
120 BT, ec/m HanpsXeHe NUTaHus yBennuutb 1o 24 BonbT [6]. On-
HaKO AJ151 3TOr0 He0OXOAMMO OCYLLECTBUTBL NEPEHaCTPOMKY BCEro yCu-
nutens. Kpome TOro, BO3pacTaeT BePOSITHOCTb BbXXUIAHWS TPAH3NC-
TOPOB YCUIMTENS NMPU €r0 HACTPOMKe.

Ins yBennuenns KoadpduumeHTa yeunenms yewnutens no 20-24 ob,
Ha ero Bxofie, NeperL kackanom Ha TpaHamcTope KT930b, MoxeT ObiTb
YCTaHOB/IEH aHANOMMuHbIN Kackan Ha TpaHanctope KT930A.

HacTpOoeHHbI ONMMCaHHBIM BhilLie CNOCOGOM YCUNUTEIb UMEET chne-
AyloLmMe TEXHUYECKUE XapaKTepUCTUKK:

MaKCHMMaJIbHbIM YPOBEHb BIXOOHON MOLLHOCTW 75 BT;

NONIOCA NPONMYCKAHMS . ...eeeeeieiereesaeeeeeeeeeeeeeeeens 142-148 My,

HEPaBHOMEPHOCTb aMMANTYAHO-4ACTOTHOM XapakTepmcTnkum +1 ob;

KOS(PPULMEHT YCUNEHUS ... 12 pb;

HanpsxeHne nuTaHus ... 13,6-15 B;

noTpebnsieMblil TOK B PEXUME MOJHAHUS .....ccceevenen.... 20-100 MA;

QUA-UARL
MaKCMMasibHOE 3HauYeHne NoTpebnseMoro TOKa .................. 12 A;

npu KOPOTKOM 3aMbIKAHUM WSIN OTKJIIOYEHUU Harpy3ku 1 pabote
YCUNUTENS B PEXMME MakCHMMAaNbHON BLIXOOHOM MOLLHOCTU noTpe6-

NSIEMBIA TOK YMEHBLUAETCH FIO - .ueeeeeeeeieeirmeeeeee e eeeeeeeeeeeennns 2-5 A;
COMPOTUBJIEHNE MEHEPATOPa M HAMPY3KM ..o 50 Om;
rabapuTbl KOPNYCA YOMIMTENS ..o i ce s 135x95x30 Mm;

NPy LIMTENBHOM 3KCTUTyaTaLymn YCUnuTeslb yCTaHaBMBAETCS Ha pa-
[MaTop € UCMONb30BaHNEM MPUHYLMTENBHOW BEHTUASILMM.
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NTorm X1V yemnuoHaTta EBponbl No

CI'IOpTI/IBHOI7I paamnoneneHraumnm
BukTop Bo6pos (UT3UV)

B nepuog ¢ 7 no 11 centabpsa 2003 rona B r. Bnagpncnaeoso (Ha
cesepe [Monbwm) B LeHTpe ONMMNUINCKON NOAroTOBKM COOPHBIX KO-
manp, NMonbwn (Catrero) Ha Oepery BanTUMCKOro Mops COCTOSNCS
14 yemnuonart | panona IARU (HeodurumanbHbili HemnnoHat EBpo-
nbl) Mo cnopTueBHOM papgmonenedrauvm (ARDF). B HemnuoHate npu-
HUManu yyactme cebie 270 CNOPTCMEHOB M3 21 CTpaHbl, B TOM
qucne u3 Ykpautol, Poccun, Monpoesl, Monewm, Yexun, Cnoea-
kun, Cnoeenuun, ®pavummn, Nepmanmn v opyrux ctpad. Komanpa
YkpaunHbl B cOCTaBe 24 CNOpTCMEHOB 0AHA M3 CaMblX MHOrQYMC-
NEHHbIX KOMaHA, NPUHUMana y4actme noYTHM BO BCEX BO3PACTHBIX
KaTeropusx.

Takoe MHOrOYMCNEHHOE MPeACTaBUTENIbCTBO B COPEBHOBAHUSX
YKpanHCKMX CNOPTCMEHOB CTano BO3MOXHbIM Onaropaps ¢puHaH-
COBOWM noppepxke ¢upmbl «lnactkaprt» (npesmnaeHTt ¢upmbl Kyk-
neB K.10.), UK TCO Ykpaunb (npencenarens Jonuak B.A.), Kues-
CKOMY ropoackomy kommtety TCO YkpauHbl (npencepartens lNynos
B.H.). PykoBoputenem n opraHnsatopom noesnku Ouina 3acnyxeH-
HbIN TpeHep YkpauHbl - Benvkanosa H.J1., CTapumm TpeHepom ko-
MaHgbl (M BBICTYNAKOLWMM CNOPTCMEHOM) - 3acC/iyXeHHbIl MacTep
cnopta YkpauHel - Benmkanos H.B. (UT1UC). B coctaBe MexayHa-
POAHOIO CyOelncKoro Xiopu copeBHoBaHuin Gbin Cyabs MexayHa-
pOAHON KaTeropwu, Buue-npesnaert JIPY - bobpos B.J1. (UT3UV).

3aberu npoxoonnu B 6ONOTUCTBIX M 3aPOCLUMX NleCax Ha ceBepe
Monbwu, KOTOpLIE «KMLWAT» rPUBamMn 1 ArogaMun.

B nepBbili feHb COpeBHOBaHWI B Aynanasone 144 MIy Hawm pe-
OsTa nokasanu XopoLumne pesysbTaThl U B JINYHBIX, U B KOMAHOHBIX
copeBHOBaHusX. Tak 3aHsanu: 1-e MecTo 1 cTanm YemnmoHamm Ee-
ponbl B BO3pacTHou rpynne M-21 - Fomank Anpgperi (r. Kues), M-60
KopyHoB BukTop (r. Kues), >K-25 - ['nywenko Jiuns (r. Knes), M-
50 - dypca Oner (r. benasi LlepkoBb); 2-e MeCTO B BO3PACTHOM rpyn-
ne M-50 - BenvkanoB Hukonaw (r. Kuee); 3-e mecto B M-21 - LLTaHb-
ko Cepreii (r. Kues), M-40 - BaHunxuH Hukonaw (r. bBenas Uep-
KOBb), X-25 - Pypca Enena (r. Kues).

B KOMaHOHbIX COCTA3aHUAX YKpanHCKMe CnopTCMEeHb! 3aHanm 1-
€ MeCTO B BO3pacTHeIX rpynnax M-21, M-50, M-60, 3-e mecTo B
BO3pacTHLIX rpynnax X-19, X-25, M-40.

Bo BTOpOI fleHb COPeBHOBaHMM B aManasoHe 3,5 MI'y 3ansanu
1-e MecTo 1 cTanu YemnuoHamun EsBponbl B BO3pacTHOM rpynne
M-40 - PomaHeHko Bacunuii (r. Knes); M-60 KopwyHnos BukTop
(r. Knes); 2-e mecTto B BO3pacTHoi rpynne M-50 - BenukaHoB
Hwkonan (r. Knee).

B KOMaHOHBIX COCTA3aHUAX HA STOM AManasOHe YKpauHckue
CNOPTCMEHbI 3aHSANM CnepywLMe Mecta B BO3PACTHLIX rpynnax
- 1-e mecT0 komaHga M-21; M-40: M-50: M-60. 3-e MecCcTO KO-
Manga X-25.

B cBOGOOHbIN feHb Mexay 3aberamm nofbCkMe OPY3bsi OPraHn-
30BAIN O4E€Hb MHTEPECHYIO SKCKYPCUIO B CTAPVHHBIE NOAbLCKME FO-

popa 'nansck u IapiHs.

Ha saknountenbHOM ¢ypLueTe NpeacTaBuTeny KOMaHg, napunm
OpYyr OpYry HALMOHANbHBIE CYBEHUPHI U Xenanu CnopTUBHBIX yCne-
XOB, 300POBbS M BCTpeTUThCs B 2004 ropny Ha Yemnunonate mypa B
BpHo (Mexusn).

SILENT KEY

Penakums n Kuesckuii pannokny6 ¢ rnybokmMm npuckopbnem
Ccoo0LWanT 0 CKOPONOCTUXHOM KOH4YMHe KOpua Padaunosuua
MepauHua, cnyumBLiencs
23 cenTabpsa Ha 72 ropy
XU3HW.

Hawemy pagnoniobu-
TenbCkomMy 6paTcTBY —_—
IOpuin Gbin XOpoWwo mns3-
BecTeH kak UBSUG. He
CTano KOPOTKOBOJSIHOBU- ‘
Ka, anbNMHWUCTa, FOPHO-
JIBKHMKA, WHXeHepa oT
Bora n npocTto 04eHb
MopspoyHoro Henoseka.

AnTennbl UB5UG, ero -

CW/SSB TpaHcuBep Ha e - <
144 MrI'y, YKB kOHBep-
Tep v Lpyrne KOHCTPYK-
LUKM MNOMOrAM MHOTVM. ! N
IOpuii MepuHew paspa-

6oTan u, camoe Cnox- ’ .';
HOe, nobuncs CepuiiHo-

ro NpoOu3BOACTBA nep- fe :
ol B CCCP pagnocTtaH-

umm rpaxgaHckoro (CB)

ananasoHa 27 Mly -

«BUTANKA» He ona ap-

MWW, HE NS BEOMCTB,

a ons Hac.

3HAYMTENbHYIO 4acTb
CBOEW Xn3Hu lOpuii Pa-
$GannoBuy  NOCBATUN
paspaboTke M Npoms-

BOACTBY MEAWLMHCKOMN
Texuukn. Ero «MAITHU-
TOTEPMBbI» cnacnu
XW3Hb COTHSAIM, €C/lIN He
TBICS4AM, OHKOOONBbHBIX.
IOpyxeniobue n o6asa-
TenbHOCTL Opus Pada-
nnoBuya MeguHua Ha-
Bcerpa OynyTt ona Hac
NnpYMepomM.

Foproem n NOMHUM

)
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NPODLECCUOHANLHAN CXEMOTEXHUKA
KB Tpancusep ICOM IC-703

Bopuc Butko (UTS5UE) - pykosoauTters cepuc-LieHTpa KoHuepHa «Anekc»,

MNpopomxan pasBMBaTh CEPUI0 HEAOPOrMX TPAHCMBEPOB, (GUpMa
ICOM Brinyctuna QRP KB Tpancreep IC-703. 'naBHble ero otnngms
oT 6onee crapuero un mowHoro KB/YKB Tpatncueepa IC-706 MKIIG B
MNOHWXEHHOW BLIXOLHOM MOLHOCTK £0 10 BT (5 BT npu nutanmm 9,6 B
OT HOCMMOIO aKKyMYISTOPHOro 6n10ka); otcytetBum YKB onanasoHoB
M HAJIM4YMM BCTPOEHHOIO aBTOMATUHECKOIO @HTEHHOIO COMMacyoLLero
ycTpoiictea (ATU). MNpy oonHakoBbix rabapurax ¢ IC-706MKIG Ho-
Bl IC-703 BecuT noutn Ha 0,5 kr meHblLLe u gellesne Ha 25...30% B
33BUCMMOCTU OT MOAMDUKALIMN.

MNprviMeHeHne Gonee COBEPLLEHHON CXeMOTEXHVMKM U KOMIIEKTYIO-
LMX NO3BONMAO [OOUTLCA: TEMNEPaTypHOM HeCTabUABHOCTU YacTo-
7o £0,5%10¢ B onnanasone 0°C...+50°C, 4TO Ha NOPSILOK BhILLE, YeM
y IC-706MKII; cenextueHocTM npu wratHom POC 2,4 k'u/-6 pb 1 4.0
kI'u/-60 nb (cooTBeTCTBEHHO 2,4 1 4,8 k'L y IC-706NMKII); NOBLILLEH-
HOI CKOPOCTU Nepenayn TenerpadHbX 3HaKoB OT BCTPOEHHOrO aBTo-
MaTHUYECKOro «kmoHa» 0o 52 WPM (no 30 WPM y 706MRII).

TpaHcuBep ocHawleH cuctemort DSP, no3eonsioLLel peann3oBarb
BECbMa 3 PEKTMBHBIE LIYMOMNOAABIEHNE N ABTOMATUHECKYIO PEXEK-
LIMIO TOHANBHBIX NoMex 10 -65 ab. Mo 3aknoYeHno CneumanmMcToB na-
Gopatopum ARRL 31 XapakTepucTMKW SBASIIOTCS OOHUMMN M3 JIy4LLIMX
cpeou korpa-nbo namepeHHblx B natopatopum («QST» Ne7/2003,
c.61-64).

Ba30Bble XapakTepUCTUKKN

AuranasoH 4acToT:

RX - 30 kI'w....60,000 MI'y;

TX -1,8...1,999 Mrly; 3,5..3,999 Mry; 7,0...7,3 MIry; 10,1...10,15
Mly; 14,0...14,35 MIy; 18,068...18,168 MI'y; 21,0...21,45 MI'y;
24,89...24,99 MrI'y; 28,0...29,7 MIy; 50,0...54,0 MI'y, (ons 1IC-703
#12,15).

Hanpsixenne nutanms: 13,8 B +15% (MMHYC Ha KOPNYC) MAW HOCK-
Mas akkymynsitopHas 6arapes 9,6 B.

Tok notpebnenns: TX- 3 A, RX-0,3...1,2 A

BHenonocHble nanydenusi: KB - nyywe -50 ob; 50 MIy, - nyqwe -60
nb.

MopaeneHve Hecywein B SSB: 6onee 40 b (n3amepeHnHbie B ARRL-
lab - 58 ob).

MopaeneHve Hepabouel GoOkOBOM nonockl: 6onee 50 nb (70 nb
ARRL-lab).

lNprieMH1K NOCTPOEH Kak CynepreTepoavH ¢ ABOMHBEIM Npeobpaso-
BaHuem (1-a M4 - 64,455 MI'y; 2-a N4 - 455 k'y).

[apaHTMpOBaHHas YyBCTBUTENLHOCTE: SSB/CW (10 pb ¢/w) 1,8-
30 MI'y, - nyqwe 0,16 MxB; 50-54 MI'w - nyywe 0,13 mkB.

NabupaTtensHoCTb N0 NOGOHHOMY M 3epKanbHOMY Kananam: Gonee
70 ob (KB) n 65 nb (50 MI'w).

BeixogHaa mowHocTs YHY 1,0 BT Ha 8 Om.

Pacctporika RX (RIT): +£9,99 kl'u,.

NamepenHble B ARRL-ab:

OVHAMUYECKMIA AnanasoH no Gnokupoanuio - 121...127 ob (20 k')
n 95 ob (5 kl'w);

OVHAMWYECKMIA IManasoH Mo MHTEPMOLYNSALUMOHHBIM NCKAXEHUAM
TpeTbero nopsigka - 89...93 b (20 k'u) 1 76...78 b (5 k'u) B 3aBK-
CUMOCTM OT AManasoHa.

Hapsgy ¢ nyswmmm, yem y MKIIG oprHaMmyeckumm xapaktepuctu-
kaMu npremMHuka, IC-703 Ha ucnbranmsx B ARRL-lab nokasan Ha 6
nb Gonblumil ypoBeHb NPOAYKTOB MHTEPMOLYNSLIMOHHBIX MCKAXEHWI
TPETLEro NOPSOKa B U3Jly4aemMOM ABYXTOHOBOM curHane (pmc. 1) oT-
HocuTenbHO PBoix=10 BT Ha 7,25 MI'u.

Mo sakmoqennio ARRL-lab no-npexuxemy HabnopaeTcs ykopoye-
HVe TenerpadHbiX NOCLINOK Npu patote QSK (aBTomaTmHeckoe ne-
pek/iioueHne Ha npueM B naysax mexay CW nocbinkamu), 0CO6EHHO
3ameTHOe Ha ckopocTsax 6onee 50 WPM. Y MKIIG atoT addekT Ha-
oniopancs yxe nocne 30 WPM. Ha puc.2 nokasaHbl OCLMANIOTPaMMb
Ha Bbixoge CW-kmoya (BBepxy), CPOPMMPOBABLLErO ABE TOYKM MNPy
ckopocTn 60 WPM, 1 ux ¢opma Ha BbIXOOE Nnepenatynka (BHW3Y).
HarnsoHO NpoaeMOHCTPUPOBaH 3(¢EKT YKopoieHns «BY-Touek» no-
4T B OBa pasa (1 knetka no ropmaoHtanm - 10 mc). IT0T adpdekT
CBSi3aH C ONpefeneHHbIMM BpeMeHaMm 3a0epXku Npu nepexope ¢ RX
B TX 1 Hao6opoT, koTOpble y IC703 No4TK B ABa pa3a MeHbLLe, HYeM Y
MKIIG.

YpoBeHb OOKOBbIX LIYMOB B 2...22 k'L, OT nany4aemon Hecywen 10
BT (0 nb) Ha 14,02 MI'y, nokasaH Ha puc.3

Ha puc.4-6 npencraBneHa anektpuyeckas cxema 0noka ycunurte-
ns mowHocTn (PA-UNIT) kak nopeepriuascs Hanbonbwmm n3meHe-

Teoprwii Boxko (UT5ULB), r.Kves
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HUsIM No cpaBHennio ¢ IC-706MKIIl. B coctaB 31oro 6noka BXOOAT:
coOCTBEHHO younuTens MowHOCTM Ha Q101, Q150, Q200, Q201
(puc.4), roe Ans LOCTMKEHUS MUHMMASBHBIX YPOBHEN NMOBOYHBIX W3-
JYHYEHWI PEXUMBI NO NOCTOSHHOMY TOKY KaX[0r0 BLIXOLHOIO TPaH3u-
CTOpa yCTaHaBnMBaTCa noteHunomeTpamm R159, R164; nmanasoH-
Hble PHY, KOMMyTUpYeMble C MOMOLLBIO penie Yepes KIIo4U Ha rnone-
BbIX cOopkax UMSKIN (puc.4); ATU L-tuna nwa L1-L9,C1-C9, koto-
pble aBTOMATUHECKM KOMMYTUPYIOTCH 10 MUHMMM3auun KCB, Hauu-
Has ¢ KCB=3:1 (no nanHeim ARRL-lab 310 ATU cnpaBnsnock ¢ corna-
coBaHueM, HaumHaa ¢ KCB<8:1); natuvnk KCB (puc.5). Ha puc.6 no-
Ka3aHa 4acTb CXeMbl € ynpasasiowum npoueccopom IC600. 3neck xe
pacnonoxersl pene RL640, RL641, Bkmosaowne ATU B pexvme Ha-
CTPOWKM aHTeHHbI. [py 3TOM HACTPOMKA BHINOHAETCS aBTOMATU4EC-
KM, HO NPU MOHVXEHHONW Yepes COOTBETCTBYIOLLMIN aTTEHIaTop MOLL-
HOCTW.

EE
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TEJIETPAOHbBIE MAHUNYNATOPDI

ZAmutpuii Kyareukusi (EW4IDP), r. FpogHo, I0puii Cagukos (RV3AR), r. Mockea

s

— -
-

B nocnepHee Bpems MHOTME pagnonioomn-
TENN-KOPOTKOBOSTHOBMKM NPUMEHSIOT A1 NO-
BCEHEBHON paboThl B 3¢gUpe Tak HasbiBae-
Mble TenerpadHbie MaHMnynsaTopbl. OCHOBHOE
VX OTANHME OT KNACCUHECKMX TenerpadHbiX
KJIO4EN - NerkoCTb 1 yoo0CTBO B paboTe, X0-
powas 00y4aemMoCTb A5 HAYUHAIOLLMX, Bbl-
coKas CcTabunbHOCTb Npu GOPMUPOBAHUN
3HakoB. OgHaKo A5 TOYHOro GOPMUPOBAHUS
TenerpadHbiX NOCHUIOK HEOOXOAUM OTAENb-
HBI 3NEKTPOHHBIM FEHEPAaToP TOYEK N TUPe.
C nosiBneHnemM NpOMBILLIEHHOM CBASHOW pa-
AMONIOOUTENBCKON annaparypbl C BCTPOEHHbI-
MU reHeparopamm (UX Tak 1 Ha3blBaloT - Te-
nerpagHbiMU KJK0HaMK), oTrnana Heobxoom-
MOCTb B €r0 CaMOCTOATENIbHOM U3roTOBJE-
HUK. JJOCTATOYHO NOAKIIIOHUTL MAHUMYNATOP
K TPAHCMBEPY, U MPUATHLIN, 3HAKOMbIN 3BYK
«MOP3AHKM>» 3a3BYHUT B 3PUpPEe Ha KOPOTKOM
BOJSIHE.

PBIHOK pagnoniobuTenbCKOn TEeXHUKU
npeniaraeT HECKONBbKO BUAOB TenerpadHbiX
MaHUNYNSATOPOB KaK 3apy0eXHbIX, TaK 1 OTe-
4eCTBEHHBIX nponsBoguTenein. K nocTonH-
CTBaM NepBbIX CieayeT OTHECTU U3BECTHOCTb
TOProebiX Mapok (Bencher v op.), ux Hanex-
HOCTb B paboTte n oTpaboTaHHYI0 KOHCTPYK-
LMIO; OOHUM 13 HEOOCTATKOB UMIMOPTHBIX Ma-
HUMYAATOPOB SBASETCH AOCTATOHHO BbICOKAS
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Pnc.6

CKONbXEeHns.
OkaH4MBaEeTCs KO-
POMBICNIO  LBON-
HbIM OnepeHueM
Y3 LIBETHOIO akpu-
NOBOro, Twartenb-
HO OTNONNPOBAH-
HOro nnacTuka,
XeCTKO 3adpurKcn-
POBAHHOIO napom
CKBO3HbIX TpyO4a-
THIX  3aknenok.
KoHTakTHas napa
(puc.6) - OT XopoLo
3apeKOMEHA0BABLLNX

Bazao

MoTepumaniCT.

[J19 OTEHECTBEHHOrO pagnonodutens ueHa: cyb6base UeHT- ceba nNnonapr3oBaH-

ot 100 ponnapoB u Bhilwe. K [OCTOMHCTBaM panbHbIM BUHTOM MaTepvnan: TexkCcToNMT
OTE4ECTBEHHBbIX TenerpadHbiX MaHUNyNaTo- M4 yepes naTyH- MNonporKa BEepPxHEem M/NOCKOCTU U BOKOBbIX
POB CnefiyeT OTHECTM MX BBICOKYIO HALEX-  HYIO BTYSKY, Bb- FpgHemn
HOCTb, ONpeensiemyIo OTPaboTaHHOM TEXHO- MOJTHAIOLLYIO POJSib £0 EEEE!EI
Norven, 3aBOACKOE M3rOTOBIEHME HA BHICO- MNOAWMNHUKA 7
KOTOHYHBIX (PPe3epHbIX M TOKAPHBIX CTAHKAX, K-
HaJMyne Ha PbiHKE HECKOJIbKMX PasfNYHbIX . -
Mofenen, yoOBNeTBOPSIOLMX PasHbIM KaTe- i E e
ropysim NoKynatenen, n yMepeHHas PO3HWY- ~N
Has LeHa. | - -
Ho B peanbHbIX YCMOBMSIX U 9Ta LieHa He & /3,
BCer/ia yCTpaneaeT MHOMX KOPOTKOBOSHOBM- : : ‘ _+_ ;+4
KOB. B 31Ol CcTathbe Mbl pewmnnm 0atb KOHCT- 2
PYKTMBHBIE YePTeXW O4eHb NOMYNAPHOro Te- ( 5—1—

nerpagHoro manunynatopa «leknep» nna ,
€ro nOBTOPEHUSsT B KPYXKe, Ha CTaHLMM IOHBIX .. |
TEXHWKOB, pagnokiyde uan B AOMALLHMX YC- J | n : : 1 |
JIOBUSIX.
Manunynstop «Mexnep»
OcHoBol Manunynsitopa (puc. 1, 2) aBns-
eTca npaMmoyronbHas 0asa, pasmepom 27
80x80x12 MM, C 3aKperfieHHOM Ha Hel 4e-
ThipbMS CaMOpe3amMm TEKCTONIMTOBOM Cy00a- S olle ¢ F
301 (puc. 3, 4) n C 3aNPeCCOBaHHON pe3b- o
6oBOW BTYNKOM-onopown. T-o0pasHoe Kopo- (D N
MBICSIO (pycC.5) N3roTOBNIEHO U3 TBEPAOIO Al0- = d _ |
panoMubua  mapkn O16T u obneryeHo g
CKBO3HBIMM OTBEPCTUSIMW L7151 YMEHbLLEHNS
MOMEHTa MHEPLMU NPV ero BO3Bpare B 1C- E
XOOHOE MONIOXEeHue.
Pric.i A KOPOMBIC /0
y MoTtepvon: A16T
\
' | |
‘ | | OxkcurampopaHMe
‘ .\‘ .r o
B ™)
éz/'a
HbIX pene Tuna Pr14, PI15, npuyem co cTopo-
- ‘I"_ - Hbl KOPOMBIC/IA MCMNONb3YETCH BAPUAHT Ha-
- ﬁ i o1— — Pnc.s) KN8OHBIX KOHTAKTOB, LUMPOKO MPYMEHSIEMbI
[axe B U3BECTHBIX KOHCTPYKLMSX (CM., HAanpu-
Mep, www.vibroplex.com ). KOHCTpyKUms KOH-

TAKTHLIX CTOEK pesie NO3BONSET UBMEHATL BE-
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NNYMHY pabo<ero 3a3opa B HeOONbLLNX Mpe-
fenax € NOMOLLLIO PErynnpoOBOYHBIX BUHTOB
(pmc. 7). >KeCTKOCTb BO3BPATHBIX MPYXWUH pe-

Prc.7)

rynupyeTca pasfensHo. Mocne okoHyaTesnb-
HOW pPerynmpoBKU BCe perynMpyemble ane-
MEHTblI KOHCTPYKLMW XECTKO (PUKCUPYIOTCS
CTOMOPHLIMW BUHTAMM.

HsroToenenne peraneit

Basza, cyb6asa 1 KOPOMBICNO U3rOTaBn-
BaKOTCA METOOOM PppesepoBanms. MNpu oTCyT-
CTBUM PPE3ePHOro CTaHKa M Hannumm onpe-
[EeNeHHOro onbiTa 9T AETaNN MOXHO M3ro-
TOBUTb U BPYYHYIO, 00paTMB 0C000€ BHUMA-
HME Ha pasMeTKy U CBepnoBky 0a30BbIX OT-
BEPCTUN.

OcranbHble petanu: OCHOBaHWe, BTYSKA,
BVHTHI, PUrypHbIE Falkn (pmc.8) nsrotaBnm-

MOKPLITUSA MO BCEMY NEPUMETPY KOPOMBICIA
MEJSIKUM HanWAbHUKOM CHATb (Packy nog, yr-
oM 45 rpagycoB U Cnerka pas33eHkoBaThb ne-
KOpaTUBHbIE OTBEPCTMA. ITO NOAHEPKHET
CTPOrylo €ro reoMeTpumiO.

M3roToBneHne KOHTaKTHOMN rpynnbl

OCHOBHBIE KOHTAKTHBIE CTOMKW aKKypaTHO
LEMOHTUPYIOTCA 13 pene n Ncnonb3yoTes 6e3
kaknx-nnbo nepenenok. HaknagHbie e KOH-
TaKTbl NoNy4aem cneayowmm oopasom. Moc-
ne pasbopKM pene akKypaTtHO CHUMaeMm
AKOPb C HAaKMIENaHHbIMWU KOHTaKTHLIMKU nene-
cTkamn. CBeprnoM anameTpom 3 MM akkypar-
HO pa33eHKOBbIBAEM TpyOuaTbie 3akienku.
J0CTaTtouHo 3TO cAenatb C OOHOM CTOPOHHI,
NnoCne Yero BeCb KOHTAKTHbIM MakeT Nerko
pasbupaetcs. Tenepb 0CTaeTCa paccBepIUTb
KpenexHoe OTBepCTME nenectka nop, oma-
MeTp 3 MM. Y4WTbIBasi €r0 Manylo TOMLUMHY,
3Ty Onepauumio XenareNbHO BhINOAHUTL KO-
OanbTOBLIM CBEPNOM. PacceepnmBaiotes oT-
BepCTUS, ONMXHNE K KOHTAKTaM.

UsroroBnenne onepeHusi (KHo6oB)

AN 3T0ro Heo6xoaMMOo NOJOOPaTh NOAX0-
FSWWIA, NOHpasmBLUMCA Bam maTtepuan Ton-
wuHOM 3-4 MM. BrionHe noponper opraHv-
HeCKoe CTeKJ10, TEKCTONUT, MOANCTUPRON U T.1.
I'naBHoe, 4TOObI OH HEe M3rnbdancs NP MaHm-
nynsaumMmn n He ObiN Ype3aMepHOo Xpynok. [se
MNAACTUHKM CKIAAbIBAIOTCH BMECTE, CKpennsi-
10TCS ABYMS BUHTamMm M3 no 6asoBbiM OTBEp-
CTUSIM, BbIPE3aK0TCH MO XeNnaemoMy KOHTYpY

u npen-

22
ri
Onopa
+Z @12

8

Btynka

%4 Mos PO3REPTKY

210 ] g | Ve

M3 - M4

2,46 23,5

Ctomka

1392

BalOTCH M3 NATYHW Ha TOKAPHOM CTaHKe Mio-
60ro nOCTYNHOro Knacca.

lNocne n3roToBneHus BCe AeTam TLLaTeNb-
HO WAnGYIOTCA 1 nonvpytoTes. MNpu Hanuamm
rafbBaHVKN OETanu U3 CTaam 1 natyHn no-
KPbIBAIOTCS 3ALLUTHO-AEKOPATUBHBEIM CNOEM
XpOMa, MNN B KPalHeM C/y4ae - HUKENeM,
TONLWMHOM He MeHee 30 MUKPOH. lMNMpuyem xpo-
MUPOBaHWe NpeanoyTUTeNbHee, T.K. 3TOT BUA,
NOKPbLITMS TPAOMLMOHEH NS TenerpadHoro
060opynoBaHus.

KopombICio MOXHO 0OpaboTaTh NeckocT-
PYWHBIM annapaToM, 3apsKeHHbIM KPYMHBIM
NeckoM.

3TO NPMAACT NOBEPXHOCTU 3EPHUCTYIO, Ce-
PebpUCTYIO CTPYKTYPY, XOPOLLO rapMOHUPY-
IOLLYIO ¢ XPOMMPOBAHHBIMUN AETANSIMA U NO-
NIMPOBaHHOM TEKCTONNTOBOM Cybba3on. Ecnn
€CTb BO3SMOXHOCTb, H2 KOPOMBIC/IO MOXHO Ha-
HECTW HEePHYI0 MATOBYIO OKCUIOHYIO MAEHKY.
lMocne HaHeceHus nOOOro AEKOPaTMBHOIO

BuHTH2 2uT.

g
g
2,

99 M3

oo

Bapw-
T€NbHO
obpaba-
ThIBAKOT-
ca na-
KETOM.
3aTtem
nakert
pasbu-
paeTtca
N Kax-
O bl n
KHOO
NOBO-
IMTCA M
nonvpy-
eTcs OT-
LenbHo.

Bce
3NeMEHTHI MaHUMYNATOPA NOMNPYIOTCH U XPO-
MUPYIOTCH C TOALLMHON NOKPLITUS HE MeHee
30 MukpoH. iopaneBoe KOPOMBICIIO OKCULM-
PYETCH CHepHON MaToBOM NOCNERYOLLEen TO-
HUPOBKOW. KpenexHble 3neMeHThl, YCTaHOB-
NIEHHbIE C HUXHEN 4aCTU - OLMHKOBAHbI.

YCTOMHMBOCTb MaHUMYNATORY NPUOAET ero
BeC nopsipka 0,7 Kr n pe3nHOBbIE HOXKW, NOA-
kneeHHble kK 6ase. C Topua 6asbl MmMeeTcs
OTBEPCTME )19 BbIBOAA COEOMHUTENBHOIO
LIHYpa.

C6opka MaHUNynsaTopa

COopKy xenarefbHO HAYMHATBL C NOArOTOB-
KM KOpOMBICTA. B LeHTpansHoe oTBepcTue ¢
MOMOLLbIO HEOOMBLUMX TUCKOB 3arnpeccoBbIBa-
eM BTYSKY. T.K. HUXHWIA Kpai BTYNKWU BbIXO-
[T 3@ KOPOMBICAO, C 0OPAaTHOM CTOPOHBI NOC-
nefHero HeoOXoAMMO NOANOXUTL TEXHONOMM-
HeCKylo Wanby nopxopswero amameTpa. rNoc-
Nleé 3anpeccoBKM YCTaHaBIMBAEM OMNepeHve.
JAns 3TOro NOHanootmuTCs 2 NycToTensie 3ak-
nenkn. X MOXHO coenatb 13 naTyHHOM TpyO-
KM C BHELLIHUM AMAMETPOM 3 MM M A/IMHOM Ha
0,5 MM MeHbLLE TOMLLMHBI CK/IENbIBAEMOr0 Na-
keTa. lNepepn KNenkom oTBEPCTUS B KHOOAX
3eHkyloTcs1. Knenka npon3BoamTCst Ha KOHYC-
HBIX CTEPXHAX.

Janee HakaabiBa€M KOHTAKTHBIE MiaHKu

Pnc.8

BuHTt #3 luT.
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1 MPUKPYYMBaEM Mx BUHTaMmn M3, He 3atarm-
Basi X OKOHYaTENbHO.

Crnenyowmin  06bekT cOopkn - cybbaza.
3auniiaem HaxaayHoN Oymaron 3ayceHubl
OT CBepnoBkM 1 ¢pe3epoBkn Ha e€ obpart-
HOWM CTOpPOHE. B Tex Xe TMCKax 3anpeccoBbl-
BaeM BTYSIKY - OCHOBaHWe. YCTaHaBnnBaem
KOHTAKTHLIE CTOWMKW, NOAJIOKMB nof, Hux 1-2
wanbbl, 0OpaTMB BHUMaHWE Ha NX OPUEHTa-
LMIO M He 3a0bIB NPO KOHTAKTHBIE NIENECTKU C
NPUNasiHHbIMKU NPOBOLAHUKAMM (OT TeX Xe
pene), yCTaHOBMB MX C OOPaTHOM CTOPOHBI.
Mpuoepxueas yTKOHOCaMM ranky, BpaLleHn-
€M CTOMKM BOKPYI OCU OKOHYaTESIbHO MOHTU-
pyem €€ Ha MeCTO, eLle pa3 NPoBepss oOpu-
EHTaLmIO.

MMoaroToBMB K MOHTaXY KOPOMBICSIO M Cy0-
0a3y, HaurHaeM OKOHYaTeNIbHY0 COOPKY Ma-
HUNYNATOPA.

IpOoNyCTVB KOHTaKTHLIE NPOBOLA OT CTOEK
B Bbi(Ppe3epoBaHHbie BbieMKM CyO0a3bl, 3aK-
pennseMm nocnefHio Ha 6ase nocpencTBOM
HeTbIpeX XenaTeflbHO OLMHKOBAHHBLIX LUYPY-
noB. lpn 3TOM He nepeycepacTBynTe n He
cnomanTe mx. Jlanee npykpyYMBaem BUHTa-
Mn M4 coOpaHHbIe NPYXMHHBIE CTOMKN U MO~
CpenCTBOM LIEHTPaIbHOrO BUHTA 3akpennsem
KOPOMBICNO.

Oco60e BHMMaHne B 3roTOBIEHUN MaHW-
nynaropa cTout 00paTuTh Ha NOArOHKY AMa-
METPOB LEHTPANbHOrO BUHTA U BTYSIKMW, Bbl-
MNOSIHAOLLMX POAb NOALUMMNHMKE CKOSIXEHNS.
Ha 3ToM 3Tarne npom3BoavTCH NepBoHa4aslb-
Has perynMpoBka MaHunynsitopa. 3akpyTvs
LeHTPasbHbIM BUHT L0 YIOpa. Cherka oTsep-
HUTE ero B 0OPaTHOM HanpabfiEeHWN Ha YeT-
BepTb 000poTa. YOemrech B NNaBHOCTU Ka-
HaHUa KOPOMBIC/A Ha OCK U OTCYTCTBMM 3a-
METHOI0 BEPTMKaNbHOro nogra. MNocne yero,
HA[EB Ha LLeHTPanbHbi BUHT KOHTAKTHYIO
MAAaHKY U IeNeCTokK, 3aBepHUTE A0 Yrnopa KOH-
Tparamky w3 «nogana» 0asbl. PacnasinTe

Pnc.9

KOHTaKTHBIE MPOBOAHWKM U Kabenb Ha ycTa-
HOBJIEHHYIO NNaHky (puc. 9). YetaHosuTte npy-
XuHbI. [poBEpLTE NONOXEHNE KOHTAKTOB OT-
HOCUTENBHO ApYr-apyra u npn HeoOxoonmo-
CTU OTLUEHTPUPYINTE NX HAKJIOHOM KOHTAKTHBIX
NenecTKoB Ha KOpoMmbIChe. Mocne perynmpos-
KM 3330POB M aMMNAnTYL, OCHOBATENbHO UX 38~
dukeupyite (puc.10). MaHunynsTop rotoB

[Pnc.10
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K pabore.

SAKNIOYEHUE

H100bI C3KOHOMUTL BpemMa 1 n3basnTb Bac
OT PYTMHHOWM paboThl MO NOMCKY HEODXOAMMBIX
MaTepuasioB M M3rOTOBIEHWIO fETaNIe MaHW-
nynsitopa, MACTEP KUT npennaraer 3akOH-
HYeHHbIe 1 OTPeryfMpoBaHHbIE YCTPONCTBA.

OpHOpbMaXHBIM ManunynsTop «Crency-
MKS327 (puc.11) (rabaputHbie pasmMepbl:
11,5x8x4,5 cm, pasmepsl ocHoBaHus: 8,0 x 8,0
cm, Bec HeTTo 700 r, Bec B ynakoBke 900 r).
HoBsow Bepcuen «lNeknepa» ctan MaHMnyns-
TOp «CTAnC», yCTPaAHUBLLMIA HEOOCTATKN Npe-
OblpyLiein KOHCTPYKLUMK. OCHOBHbBIE pasnnums
3aK/I04EHB! B CIeayIoLLeM:

1. 113 KOHCTPYKUMM YOpaHa TeKCTONUTOBAas
cybbasa, ¢ NONMPOBKOWM KOTOPOW BO3HMKANM

Py,

Prc.11

HEKOTOPbIE TEXHONOrM4ECKMe NPpoGnems.

2. HeCkOnbkO yBENWHEH «pa3max» KOpo-
MbIC/18, B KOHCTPYKLUMIO KOTOPOIrO BBEAEH NOA-
LUIMMHMK Ka4eHusi, pasmepom 13x5x4 Mm.

3. YBenu4eH onaMeTp LEHTPaIbHOIO BUH-
Ta ¢ 4-X 00 5 MM.

4. BBepeHa LEHTPOBKa BO3BPAaTHBIX MPy-
XWH C 006enX CTOPOH.

5. KoHTakTHas rpynna ot pene 3ameHeHa
OpPUIMHANIbHBIMK, NOCEPEOPEHHBIMN KOHTAK-
Tamu, BbINOSIHEHHBIMW B BULE MUHUATIOPHBIX
BMHTOB, 4TO NO3BOJIUT JIErKO MX 3aMEHUTb MO
Mepe U3HOCa (B ClyHae TakoBoM HanoOHOC-
™).

6. NHas KOHCTPYKLUMS PerynmpoOBOYHBIX
3N1EMEHTOB NO3BONSET NPOM3BOOUTL BCE pe-
rynMpoBKM B LUMPOKMX Npefenax u paccum-
TaHa Ha LUIMPOKUIA KPYI NOMb30BaTeNen.

7. VI3mMeHeHO nonoXeHue nnacTUKOBOro
onepeHus.

8. Pe3nHOBbLIE HOXKW YBENMYEHBI B pasMe-
pe u kpensaTtcs k 6ase BuHTamMm M3.

9. [iInameTp BLIXOOHOrO KabenbHOro OTBep-
CTVS yBENMHEH 0 5 MM.

JBYyXpbIYaXHBI MAHUNYAATOP «3epo»-
MKS329 (puc.12) (rabaputHble pasmepbl:
11,5x8x4,5 ¢cm, pasamepbl OCHOBaHMS 8X8 CM,
Bec HeTTO 700 1, Bec B ynakoeke 900 r). AByx-
PHIYAXHOE KOPOMBICSO, NPEAHa3HavYeHo ans
PaboTbl C 3NEKTPOHMKON, NOLAEPXUBAIOLLIEN
«AMONHECKUIN» PEXMM.

B 6asy 3anpeccoBaHa napa noflwmnHUKOB
KayeHus pasmepom 13x5x4 MM, Ha KOTOpbIE
YCTaHOB/IEHbl MPSIMOYFOfbHBIE CTOMKM, MMe-
OWMe He3aBUCMMOe BpalleHune. Kaxabin
pblHar MMeeT MHOMBUAYaNbHbI COBMELLEH-

Pnc.12

HBIA PErynUpOBOYHLIN Y3€, NMO3BONSIOLLINIA
NPOV3BOAMTL LOBOMILHO TOHKYIK HACTPOWKY
MaHWMNyNATOPA B LUMPOKUX Npepenax. KoHTak-
Tl - NocepedpeHHble, OpUrMHanbHble. Tek-
CTONUTOBBIE «MATKW» C TOPLEBOM CTOPOHbI
PbINAroB CMSIMHAIOT MaHMMYASLMIO U YMEHb-
LIAKT WYM NPpY BO3BPATE PbiHaroB B MCXOL-
HO€ COCTOSHVE.

Bce perynmpoBOYHbIE SNIEMEHTH MMEIOT
XKECTKYIO PUKCALMIO NOCE HACTPOMKN.

Knaccuyeckuin TenerpadHblii K104 «3k-
nune»-MK328 (puce. 13) (rabaputHble pas-
Mepbl: 13X7x5,5 ¢M, pasmepbl OCHOBaHWSA
13x7 cm, Bec HeTTO 700 I, BEC B YyNnakoBke
900 r). HecmOTpst HA LLMPOKOE NPUMEHEHne
B Tenerpadpum KOMMNbIOTEPOB U 3MEKTPOHHBIX
KJIOHEN, HAaXOOMTCH eLle HeMano pagucTos,
MCNOMb3YIOLLMX B CBOEN paboTe OObIYHbIE Te-
nerpadHbie K04, KpoMe Toro, MHOrve ns
TeX, Ybsl XU3Hb TaK MM nHaqe Obina ces3aHa
C adrpoM, xoTenun Obl MMETb OPUTMHANBHYIO
Bellib, HAMNOMMHAIOLLYIO UM O ObINOM. ..

-

Phc.13]

Hapeemcsi, 4TO 3TOT TenerpadHbiin Koy
YOOBAETBOPUT U TEX, U APYINX.

KOHCTpyKUMS KNI04a He HeceT 0coboM HO-
BM3HbI, TEM HE MEHEE, 3TO BINOJSIHE KA4YECTBEH-
HO€ u3fenue, U, HECMOTPSA Ha CYBEHUPHBIN
BUA, NpepHasHaqseHo nna pabotol B adupe.
Ha XpommpoBaHHyto cTanbHyto 0asy pasme-
pom 130x70x12 MM yCTaHOBREHBI Kpyrible,
YyCeYEHHbIE CTYMMLBI U OMNOPa, BbINOAHEHHbIE
13 gropaniommbina J16T. B cTynuubl ycTaHoB-
NeHbl NOALLMIMHKKKW pa3mepom 13x5x4 MM, na-
IOLLME MAABHBLIN X0, KOPOMbICITY.

PerynnpoBoyHble, (GUKCUPYIOLLMECSH BUHTDI
NO3BONAIOT PEryAMPOBATL B LUIMPOKUX Npeae-
Nax 3a30p KOHTAKTOB, XECTKOCTb MPYXUHbI
aMnanTyny paboyero xona. Kopombicno -
cranbHoe, nMbo naTyHHoe. NMoOMMMO HapyX-
HbIX CTOEK A/19 NOLKIIIOYEHNS LUHYpa Npenyc-
MOTPEH €ro BbIBOJ, U3 BHYTPEHHEN 4acTu
0asbl.

KOHTakThl OpUrnHanbHble, nocepebpex-
Hble.

KoMnnekT noCTaBKu KaxA0ro MaHUMynsiro-
Pa BKIIOYAET MHCTPYKLMIO MO HACTPOMKE U K-
cnnyatauum, Tabnuuy ¢ asbykon Mopase, ka-
Genb pnvnon 30-50 ¢m ¢ 3.5-A101MMOBBIM
pasbemMoM, S-AMMOBLIM NEPEXOHMK TMNa
«JIXeK» M NNacTMKOBLIM KOPMYC € NeHonnac-
TOBbIMM MPOKJIAOKAMU.

Prc. 14

lMnanupyeTcs BhINYCK HOBOro Tenerpadg-
HOro MaHUNyNaTOpa «AnbmaHax» (puc.14).
OcHoBHas 3anaya paspaboTky - co3paTh Npo-
CTOM U HEOOPOron OAHOPBIYAXHBLIA MaHUMY-
NIATOP, B KOTOPOM KOHCTPYKTMBHO YCTPaHEHO
sBneHne pgpebesra kKOHTakToB. CyTb Mpewn -
COCTaBHOE KOPOMbIC/O, CX/IOMNbIBAIOLLEECH B
HENTpanbHOe NONoXeHue nocne oTpadoTkm
dasbl TOHKN UMK TUPE.

Ba3za maHunynaTopa - CtanbHasi, pasmepomM
98x90x12 mM. B Gasy 3anpeccoBaHbl OBe
BTYNIKM C XOHMHIOBAHHBbIMW NyHKamu. B nyH-
KW YCTAHOBMIEHbI MOALUMIMHUKOBLIE LLIAPUKMK,
Mo [Ba Ha Kaxaylo OCb BpaLleHns. HecmoTps
Ha NPOCTOTY NOABECA, XOL, KOPOMBICNA M AEM-
ngepHon NnacTuHbl nerkvi. NpumeHeHne
TEKCTONUTOBLIX, NMO0 PTOPONNACTOBLIX
wanbd, mMexay KOPOMBIC/IOM U AemMndepom
YMEHBLLAET LYM NPU MaHUNyASLUMK 1 gena-
€T paboTy MaHUNYNSATOPA MAKOW U NPUSATHOM.
PerynmpoBOyHble 3IEMEHThI NO3BONSIIOT NPO-
M3BOOVTL LOBOMIBHO TOYHYIO PA30ESbHYIO pe-
FYNIMPOBKY MO XECTKOCTU U aMnanTyae Xona,
a Takxe rno BefIMYnHe 3a30pa KOHTakToB. Bece
PEerynmpoBKM UMET BO3MOXHOCTb XECTKOM
durKcaumm nocne HacTporku. B 0a3oBon Bep-
CUM MPYIMEHEHBI KOHTAKTHbIE CTOMKM OT MO-
nApu30BaHHbIX pene P14, koHTakTHaa napa
Ni-Ag. B Bepcun «Anbmanax - NPO» cToikn
M KOHTaKThl OPUIrMHasbHbE, ¢ 60NbLWMM Ana-
NasoHOM perynupoBku. KoHTakTHas napa Ag-
AQ. KOHTaKTbl BHINOMHEHBI B BUAE MUHWATIOP-
HbIX BUHTOB, HTO MO3BOSIUT MX IENKO 3aMEHUTb
B Cy4ae HapobHocTn. Basa ycraHoBneHa Ha
HeTbipe pe3nHOBLIe HOXKW. Bece petanu Twa-
TEMNbHO OTNOAMPOBAHBI N TPALMULMOHHO XPO-
MUPOBaHbl. TONLWMHA XPOMOBOIrO NOKPHLITUS -
He meHee 30 MMKPOH.

Bec - 850 r, B ynakoBke - 1 kr.

Bonee nogpobHO 03HAKOMUTBECH C accop-
TUMEHTOM M TEXHNYECKUMMN XapakTepuCTUKa-
MW Hallen NpoayKuuM MOXHO B Karanore
«MACTEP KWT», a Takxe Ha canTte
www.masterkit.ru. Tam npencraBneHo MHO-
ro NnoNe3HoN MHGOPMALMK MO SNEKTPOHHBIM
Habopam n mopynsm MACTEP KUT.

Ha cavite npvBefeH NOMHbINA CNMCOK aape-
COB MarasvHoB, rae MOXHO NprobpecTn Npo-
nykumio MACTEP KUT. Tam xe HaxoouTcs
MOSHLIN NepeyeHb 1 NOAPOOHbIE XapaKTepu-
CTUKM HAbOPOB 1 Mopynen, paboTaeT KoHpe-
peHums, roe o00CyXoaKTes camble pasHoo0-
pasHble TeXHUHECKME BOMPOCH!, Pa3MeLLEHb
ctatbm B pasgene «KUTel B xypHanax», opra-
HM30BaHa DecrnnarHas SNeKTPoHHaa Noanmc-
ka Ha HoBoCTM OT MACTEP KUT.

Haw accopTMMEHT NOCTOAHHO pacLLUMpaeT-
CH M [IONOSHAETCH HOBMHKaMM, CO30aHHbIMM
C UCNONb30BAHNEM HOBENLLMX OOCTMXEHUI
COBPEMEHHOM CXeMOTEXHMKM, SNIEKTPOHUKM U
nepenoBbiX TEXHONOMMIA.

TenerpadHble MaHUNYNATOPLI U Apyrue
Habopbl u mopynn MACTEP KWUT u xypHans!
«Pannoxob0u» crpawmsanTe B MarasmHax
3NEKTPOHHBLIX KOMMOHEHTOB Baluero ropopa.

ABTOPbI BbIPAXaIKOT NPU3HATENBHOCTL BCEM
PanmonioOUTENSIM-KOPOTKOBOSIHOBMKAM, MPU-
HABLLMM y4acTre B 00CY>XOEHUN KOHCTPYKLMIA
TenerpadHbIX MaHMNyNATOPOB Ha canTtax CKP
n QRZ, v B yactHocTn, Jobpoxotoy U.A.
UN7GM un CokoBuery A.A. RK3AAG.

Cratbsi nevaraeTcs N0 COrnacoBaHMIO C pe-
Fakumen xypHana «Pagnoniodutenb».

Juteparypa

1. Caiit Amutpus Kyaneukoro http://keyby.narod.ru/
M.html

2. Cagvikos 0. «<HaGopsl MACTEP KUT ans HauuHato-
wmx TenerpaductoB». <Paguonoturtens», N10, 2002 r.

3.Caint MACTEP KWUT http://www.masterkit.ru

4. www.vibroplex.com

o
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Anpeca HEKOTOPbIX MarasuHoB, cNeunanu3npyroLLuxXcs Ha NpoayKuum

MACTEP KUT’

YKPAUHA

«UHuumatmea», e-mail: mgkic@gu.kiev.ua.

Ten.: (044) 234-02-50, 235-21-58, ¢akc: (044) 235-04-91,

Kues, yn. fpocnasos Ban, 28, nomelleHve CepBUCHOrO LeHTpa
«SAMSUNG?»; yn. YuwmHckoro, 4, peiHok «Papuoniobutens», Top-
roeule MecTta Ne 43, 44,

«Umpapy», e-mail: masterkit@tex.kiev.ua

Kueg, yn. Jertapesckas, A. 62, 5-1 atax, oduc 67. Ten/dakc:
(044) 495-21-09, 495-21-10, puiHok «Paguonobutens» (yn.Ywms-
ckoro, 4), Toproebie MecTa Ned5,46,47.

«HukC», e-mail: chip@nics.kiev.ua , http://www.nics.kiev.ua
Kues. yn.@ropenumv, 1/11, 1 3Tax, 24. Ten: (044) 516-47-71,
290-46-51, peiHok «Paguoniobutens» (yA.YiMHCKoro, 4), Topro-
suie mecta Ne 108, 109,

poccvd

«MuTpaKoh», e-mail: mtk@mitracon.ru

Mockea, 3-i1 Masnosckuii nep, 4. 14/18, crp. 1. Ten: (095) 959-
83-85, 237-10-95, Ten/¢akc: 959-96-32. MNpoeap oo 1. M. «Cep-
nyxoeckas», «lNasenelkas», nanee 10 MUH. neLwkoMm.

«un u Aun», e-mail: sales@chip-dip.ru, www.chip-dip.ru
Mockga, yn. Berosas, fi. 2. yn. Funaposckoro, A. 39. Ten. eav-
1Ol cnpasouHoit: (095) 945-52-51, 945-52-81.

«MuTtuHckuite papnopsiHok, Mecto C19. BuiBecka «MacTep Kut».
Mockea, Npoe3f 10 CT. M. «TYLMHCKas», 8BT.2 MK MapLIPYTHLIM
Takcu [0 papmopeitka. Bpema patotel 10.00 - 17.00 (exeaHeso,
63 BLIXOLHBIX).

«LlapuvusiHO», paguopsiHok, mecto 126.
Mockea, Npoeaa A0 CT. MeTpo «LlapuumHo», fanee NeLKom 5 MuH,
Bpema pabots: 9.00 - 16.00 6e3 BeIXOAHbIX.

«Ha Moxaiike», papnopsiHok, nas. 14/22.

Mockea, npoesf [0 CT. M. «<Kuesckas» unu «MonofexHas», fa-
nee BecnnartHbiM 3KCNPeCccom A0 MebensHoro Marasuda. Bpema
pabortbi: 9.00 - 18.00. Brix0HO# AeHb: NOHEAENbHUK.

«Mocunropr», HABOPHI MO NOYTE HANOXEHHLIM NNATEXO0M, e-mail:
post@solon.ru, http://www.solon.ru
Mockea, 111401, r. Mocksa, a/a 1. Ten. (095) 304-72-31.

«Mera-3nexTponuka», e-mail: info@megachip.ru, www.icshop.ru
- MarasuH 3neKTPOHHEIX KOMNOHEHTOB on-line

C.-Netepbypr, yn. Bonbwas MNywkapckas, f. 41. Ten: (812) 327-
32-71, dakc: (812) 325-44-09

«MoTtok», e-mail: escor_radioc@mail.ru

Bapwayn, yn. Tutosa, A. 18, 2-oi atax. Ten..(3852) 33-48-96,
36-09-61
«dnekTpomapker», e-mail: elektro@eastnet.febras.ruy,
www.elektro.febras.ru

BnagueocTok, MapTusaHckuii npocnekT, 4. 20, k. 314. Ten: (4232)

40-60-03, dakc: 26-17-27

«ChipSet», e-mail: chipset@interdacom.ru
Bonrorpag, yn. MNetporpagckas, f. 3. Ten: (8442) 43-13-30

«Meratpon», e-mail: mega@sky.ru
ExatepunBypr, yn. Mansiwesa, f. 90. Ten: (3432) 55-48-32

«Papmnokny6», e-mail: rclub137@aspol.ru
Mypmanck, yr. Manakvna, A. 5. Ten: (8152) 45-62-91

«Papuonaeka», «PaguoTexHuka», «dneKTpoHuKa» CeTe Marasu-
HoB,-e-mail: nafikof@radel.kazan.ru

HaGepexHuie Yennul. Tern. eanHolt cnpasouHoi: (8552) 42-75-
04, 42-02-95

«fenstar, e-mail: vic@nvkz.kuzbass.net, http://www.delta-n.ru
HosoxyszHeuk, yr. Boposckoro, fi. 13. Ten: (3843) 74-59-49

«PagmnoTtexiukas, e-mail: wolna@online.sinor.ru
Hosocubupck, yn. Jlexuna, f. 48. Ten/¢akc: (3832) 54-10-23

«Papuoperanu», e-mail: wolna@online.sinor.ru
Hoeocubupck, yn. Fecpeaudeckas, f. 17. Ten/dakc: (3832) 54-
10-23

«Paguomarasauu», e-mail: alex.minus@norcom.ru
Hopunsck, yn. Mupa, A. 1. Ten/dakc: (3919) 48-12-04

«PapnotoBaps», e-mail: stavtvt@mail.ru
Craeponons, yn.[losaropues, f. 4a. Ten: (8652) 35-68-24

«Tenesanuactur», e-mail: koketka@koketka.stavropol.net
Craeponons, nep.Yeprsixoeckoro, A. 3. Ten: (8652) 24-13-12,
dakc (8652) 24-23-15

«Papuopetanu», e-mail: alexasal@infopac.ru
TonesTm, yn.Pesonoumontas, o. 52. Ten: (8482) 37-49-18

«3NeKTPOHHLIE KOMMOHEHTLI», e-Mail: impulse@infopac.ru
Tonestm, yn. [sepxudckoro, f. 70. Ten: (8482) 32-91-19

«PapnomapkeT», e-mail: radiom@tula.net
Tyna, KpacHoapMencknit npocnexT, A. 7, o¢puc 1.12. Ten. (0872)
20-01-93

«Cauwia», e-mail: vissa@sibtel.ru
TiomeHs, yn. Tynsckas, O. 11. Ten/dakc: (3452) 32-20-04

«3nekTpoHuka», e-mail: bes@diaspro.com
Yda, np.Okrabps, a. 108. Ten: (3472) 33-10-29, 33-11-39

«TB Cepeuc», e-mail: tvservice@pop.redcom.ru
XaBaposck, yn.Leporoea, A. 75, od. 13. Ten: (4212) 30-43-89
BENIAPYCb

Munck;, npoaaxa Nop 3akas, cpok Ao 5 axen. Ten. (375-17) 288-
13-13; 282-03-37, mo6. 8-029-682-03-37.

Bpecr, yn. Forong, . 82. O[O «Jlebeaw». Ten. 26-31-06.

Fomens, yn. VkTeprauvoranshas, f. 10, marasaun «DAEWOO»,
Ten. 8-029-651-39-17.

Moazbips, yrn. 9. Konaca, 0. 21. Y1 «[anas,
Ten. 8-023-51-2-64-74.
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HOBbIE MOl.I.leIE YM34 KHACCA Hl Fl

ot «Mactep Kur»

Tpuropuii Mannyes, r.Mocksa

3ra craTtea npofomkaeT paa nybnnkauvi, NOCBALLEHHBIX YCUIMTE-
N19M MOLLHOCTH, Npepniaraemelx paguonoburensm pupmort «<MACTEP
KWUT». B cTtatblo BkaIONeHHl aBe nocnegnve paspaborkv - NM2042
(MOLLHBIA yeunuTenb HU3kow yacToTtel 140 Br) 1 NM2043 (MOwHbIN
aBTOMOOUALHLIN MocTOBOM Hi-Fi ycunutens H1akon yactote 4x77 Br).
Yocunutenn cnpoekTMpoBaHbl ¢ y4eTOM Beex Heobxooumbix Tpebosa-
HUI W BHINOSIHEHBI HA COBPEMEHHOI UHTEerpaneHon anemexTHol Gase,
06/120a10T BLICOKMMU 3KCMNYaTAUWOHHBIMKY XapaKTepucTUKamu, Bbi-
COKOW HAAEXHOCTLIO, NPOCTOTOW B W3rOTOBAEHUU/MOAKMONEHUN U
ONTUMAasbLHLIM COOTHOLWEeHWeM ueHa/kavecTBo. CobpaTe ycrpoicTea
MOXHO 13 HabopoB «MACTEP KUT» NM2042 u NM2043. Paanuua-
I0TCH MOAeIM B OCHOBHOM MO MakCUMAaNbHOW BLIXOQHOW MOLLHOCTH,
HANPAXEHUIO NMUTaHWs (ABYNOASPHOE UMW ORHOMNOMSIPHOE «ABTOMO-
6uneHoe» (14,4 B)), uvcny KaHanoB yCUNEHUS Y BHELUHEMY KOHCTPYK-
TUBHOMY ucnonHenutio. NM2042 - mownmin Hi-Fi YM3Y 140 Br
(TDA7293), a NM2043 - mowHbIn aBTOMOGUNLHLIA MocTOBOW YM3Y
4x77BT (TDA7560).

Pamvomoburenn camv MOryT pas3BeCcTu NevarHyld Nnarty, OOHako
HYXHO YYUTBIBATb, YTO 3TO OYEHb OTBETCTBEHHAR W cepbearas pabo-
Ta. He BCe 3HaloY, 4TO, HANPUMED, HEMPaBUALHANA TPACCMPOBKA Ne-
HaTHbIX NPOBOAHWKOB B MOLLHOM YCUAMTENE MOXET B [ECATKU pas
YBE/IMHNTL YPOBEHbL €0 HENMMHENHBIX UCKAXEeHWI v gaxe caenatb
Boobule HepaboTocnocobHbim. Mo3Tomy Ans pazpaboTku NeyaTHbIX
nnat npuBRexanncb NPodecCUOHaNbHbIE KOHCTPYKTOPLI, Creuvanu-
3npyrouinecs B 31on obnacru.

PaccmoTpum kaxaylo Mogens no nopsaky.

NM2042. Mpeana-
raemuli ycunurens
34 obnapaet MUHU-
ManbHLIM K03 duuu-
EHTOM HEeNUHEWHBIX
MCKaXeHun u ypoB-
HeM COBCTBEHHBIX
WyMOB, UMeeT He-
Gonblume rabapusl.
LUvpokuit pnanazox
NUTAIOWMX Hanpsaxe-
HUIM W conpoTuBne-
HWUW Harpysku pactuu-
pseT obnacTb npume-
Henus atoro YM. Ero
MOXHO UCTIONBE30BaThL
KaK Ha OTKPbITOM BO3-
nyxe A/19 NPOBEASHNS Pa3fIMYHBIX MEPONPUSTUN, TaK U B AOMALLUHWUX
ycnoBusx B coctaee Ballero MysvliKansHOro ayauokomnnekca. Ycou-
nuUTenkL XopoLo 3apexkomerHposan cebs kak YM3Y ona cabeydepa.

YM BHINonHeH Ha UHTerpansHown Mukpocxeme TDA7293. 3ta UMC
npencrasnseT cobon YM3Y4 knacca AB. Bnarogaps wvpokomy auva-

Ma30Hy NUTAIOLLMX HAMNPAXEHWUI U BO3MOXHOCTM OTAABATL TOK B Ha-
rpyaxky no 10 A mukpocxema obecneyvBaeT OAUHAKOBYIO MakCUMarb-
HYIO BHIXOAHYIO MOLLHOCTb Ha Harpyakax ot 4 Om po 8 Om. OgHoi n3
OCHOBHbIX OCOBEHHOCTEI 3TON MUKPOCXeMbl SIBNAETCS NpUMEHEHWE
MOMEBbIX TPAH3UCTOPOB B MPEABAPUTENLHLIX U BLIXOOHBIX Kackaaax
YCUAEHUS U BO3MOXHOCTb NapasienbHOro BKYEHUS HECKOSILKUX
UMC ans paboTtbl ¢ HUSKOOMHOUW Harpyakoi (< 4 Om).

Ynpaenenve pexumom paborel UMC ocyiecTenseTcs npyu nomo-
wy nepexoyarens SW1. Ona skmoverns YM34Y SW1 weobxoavmo
3amkHyThb. MMepeknmodyatens SW2 npenycMOTpeH Ans TeXHONoruyec-
Kux Lenen. [ing HopmaneHoW paboTbl He0BX0AMMO 38MKHYTL KOHTaK-
THi 2-3 SW2.

Katywky L1 Heob6xogMmo m3roToBuTe camoctosTensHo. L1 - Gec-
KapkacHas, TPEexCnonHas, CoORepXuT No AecsTb BUTKOB nposoaa N3B-
1.0 B xaxpaom cnoe. HamoTky HeOBXOAWUMO BECTU HA ONpaBke 12 Mm.
OpUeHTUPOBOYHAN WHAYKTUBHOCTL - 5 MKIH.

HanpsixerHue nuranusa NnopaeTcs Ha KOHTakThl X3(+), X6(-) u X7(06-
M.

Ucrounnk curiana nogkriovaercs k X1(+) n X2(obwymin).

Harpy3aka nogxmoyaercs k X4(+) u X5(o6wuin).

KOHCTPYKTUBHO YCUNUTERb BLINOJIHEH HA NeYarHon nnarte u3 ¢osb-
rMPOBAHHOrO CTeKAoTEKCTONMTa. KOHCTpYKUMS NpenycMaTpruBaeT yc-
TaHOBKY MAaThl B KOPNYC, A8 3TOr0 NPeaycMOTPEHBI MOHTaXHbIE OT-
BEPCTUS NO KpasM NaaTel NOA BUHTH 2,5 MMm. [ina ypo6crea nogkmo-
HYEeHUs MUTAIOLLEro HANPSXEHUs, UCTOYHWUKA CUTHANA W HArpy3ku Ha
nnare 3apesepBUpOBaHbl NOCAA0UHBIE MECTA NOA, KII@MHbIE BUHTOBLIE
3aXMMBI.

KOHCTPYKTUBHO NpenyCMOTpeH CABOEHHBIN NOTUYEeCKUA BXOR yri-
paensowmnx curHanoe MUTE/ST-BY (SW1) ang «Markoro» Brioqe-
HUS yeunutena 6ea «LendykoB».

Mukpocxemy ycunutens Heo6Xx0AMMO yCTaHOBUTL Ha TenaooTBOA
(B Habop He BXoowWT) nnowanblo He merHee 600 cvm? B kavecrse pagu-
aTtopa MOXHO UCHOSL30BATL METANAMYECKUA KOPMYC UKW Waccy ycT-
pONCTBA, B KOTOPOE NPOU3BOAUTCS ycTanoeka YM3Y. Mpu MoHTaxe
pexomMeHayeTca UCnoiib3oBaTb TENNoNPoBOAHYIO nacTty Tuna KTI1-8,
019 NoBbIWEeHUs HagexHocTu pabotel UMC.

O6wwit BUA yeunurens npencraeneH Ha puc. 1, cxema 2nekTpu-
4yeckan NpUHUMNUanbHas Ha puc.2, CXxeMa pacrofioXeHUs femeH-
TOB Ha NnaTe U NOQKINOYEHUE YyCUAUTENS Ha pUc.3, BUA NeyaTHOl
naaTLl o CTOPOHLI NPOBOAHWKOB Ha puc.4

TexHU4YeCcKue XapakTepPUCTUKHK:
Hanpsxkernve nuranus, B
MNukoBoE 3Ha4YeHWE BLIXOOQHOIO TOKA, A ...
Tok B pexvume nokosi, MA
Tok B pexume MUTE/ST-BY, MA
BbixogHas MOWHOCTL, BT

Kr = 1%, Un = 30, RH = 4 Om
Kr =10%, Un =45, RH =8 OmMm.
Kr =10%, Un=30, RH=40m...

Koaddpuument ycunenus Ku, pb
JvanazoH BOCNpOU3BOAMMBIX 4acToT, Iy, .
R5 RY R11
22k 680 22k Bxopnoe conpoTtuBnerve, kOM
Pa3mepbl neyaTtHow nnartsl, Mm
—=c3 C6—— ——Cs¢
2w Ripaak O 1000w X3 &
© +Vs
L]
o - — —
470 | R4 % 7 1 13 B3 X4 g
22k 2 14 e o +Out
x1 R1 c2 L
| °
+n 3 12
| + In
X2 1k 0.47mx cio ci1 (ec1io)
-in SW1 4 DA1 6 _—[_ 22mK 0, Mk —iIn X4 + Out
1 sw2 TDA7293 R14 X5 wso d 1 out
5 o 10 5 47 -Out
2 ©@e :+R5:+ Glxso O |-va
R6 [] R8 R @4 cs) E
20k 47 FJ °/\0 o|x7o [ {GND
[]RZ 1 8 15 gRS o k3
10k . =[oKeRr1@0 =|x3e O] +ve
6 Master KIT >
-] Sl e | 7 \ '
s —— (93] R12 GND
Puc.2) Vo1 10m| lmm l 1 lmooMu 22k l Pnc.3
K 1N4148 P
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NM2043. OcHos-

HOEe Ha3HayeHue aTo-

ro YM3H4 - ycraHos-

ka B Bawei agromar-
HMTONE BMECTO CTa-

poro ycunmtens 34,

ONs MOBLILEHUN ee
BLIXOQHOM MOLLHOCTU

. ¥ wnn Ans npoeeaeHns
MepOonpMATHiA Ha OT-
KpLITOM BO3yxe C
MCMONL30BaHMEM aK-
KyMynsTopHon 6ara-
pen 12 B B kayecTee
OCHOBHOIO MCTO4YHU-
Ka nUTaHvs annapa-

Cc1 c6 C11

B - AUDIO
rnywexne).

Oco6oe BHMMaHne cnegyeT 06paTuTb Ha NOAKNIYEHNE MUKPOCXe-
Mb! K MCTOHHMKY MNTaHUA:

* UMC 4pe3BblHaiiHO YyBCTBMTENBHA K HAMPSAXKEHMIO IMTaHUSA ~ MaK-
cumym 18 B.

* MepenonioCcoBKa NCTOHHUKA HaMPSKEHWS NMTaHUA NPUBOAUT K
BhIXoAy MMC un3 crposi (Uobp = 6 B makcnMyMm).

HanpsbxeHne NUTaHNS NIOAKNIOHAETCS K KOHTaKTam X9(+) m X10(-).

MCTO4HMKM cUrHana noaknoyaloTes K X1(+), X2(-); X3(+), X4(-);
X5(+), X6(-); X7(+), X8(-).

YCUNeHHbI CUIrHan CHUMaeTCs ¢ koHTakTos X11, X12; X13, X14; X15,
X16; X17, X18.

O6wmit BUA yonmtens NpefcTaeneH Ha puc.S, CXeMa 3NneKTpu-
yeckas NPYHUMNanLHas Ha puc.6, cxemMa pacrioNoxXeHus 3MemMeH-
TOB Ha Mare M NOAKNIOHEHNS YCUNUTENS HA pUC. 7, BWL NEYaTHON nna-
Thi CBEPXY HA PHUC.8, B/, NEYATHOM NNaTH CHU3Y Ha pUC.9.

TexHU4ecKne XapakTepuCcTUKN.

HanpspkeHue nutanns, B
MnkoBOe 3Ha4eHMe BLIXOAHOrO TOka, A ...
Tok B pexmMe Mokos, MA
MakcuManbHas BLIXOAHas MOLWHOCTb, BT
RH=40M,Un=14.48B ..
RH=20M,Un=14.48B ..
KoapuumeHT ycuneHms no Hanpsxernio Ku, ob
BxoaHoe conpotuenerue, KOM .................
Dnana3oH BOCTIPOM3BOAUMBIX HacToT, ' .. .
PazMepb! NeYaTHOM MNATEI, MM ...oooiriiieiene s

3AKJTOHEHUE

Y106l CIKOHOMMTL Bpems 1 n3baeuts Bac oT pyTuHHOI paboTsl 1o
noncky Heo6X0AMMBIX KOMMOHEHTOB 1 N3rOTOBNEHMIO NeYaTHLIX NNar,
MACTEP KUT npennaraet nabopsi NM2042 n NM2043. Kaxaeli Ha-
60p COCTOMT 13 33BOACKOV NEYATHOM nnark!, BCex HeoGXOANMBIX KOM-
NOHEHTOB W UHCTPYKUMKM No cOOpke 1 akcrnyarauum.

Bonee NoApo6HO 03HAKOMUTLCSA C aCCOPTUMEHTOM HALLEV RPOLYK-
LMK MOXHO C riomolubio karanora «MACTEP KUT» u Ha cante
www.masterkit.ru, raoe npeacraBNeHO MHOIO rnone3Hoit nHgopMaLmm

° no KT, IM Hal MACTEP K bl
CRTTRGEIT: o X9 3anexTpoHHLIM Habopam n MORYNSM CT WUT, npuBepeH
wfomd I+ 6 20 xio  2Apeca MaraamHoB, rae UX MOXHO KyMuTb.
I I I Vcee 1-2 Vcc 3-4 [
R5 10k M 9
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RE  0ATMC]  ,, ouT 4—‘7 = z
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7 L4065 12 L3 oxu o =l TOAT3E5 | X o o
xs0 =23 lo ™K N2 DAl 7 ©13 ToA7386 ||®
Xs0—i R31k [ 470, . TD7560 — X15 Vee =1L o xlg TOA7S60 |[x o Al O
X5 °__|:|1__._| L ] ouT3 i_l ® Compatible] |3
c4 110 1mx 19 P <
x6o — R4 0 o0 14 - |—————o x16 Do 3 >°H
X1 o— cs Hmr— N4 z x17 o< = il @ z o
I LY x x
xao—t ka0 ours | 122 H © Gl A2e43 @ e
. . >
| S-GND L 128 o xes nos L ARARERAREARLR
SVR HSD TAB ouT <— ><<C°§> 2RQ8OBBRB=GR 2
Pnc.6 o o T T4 o Z1\G (olojolololole)otollote!
+ X2 X1 x4 X3|x6 X5(|x8 X7
c14 C15 O
0.47mK o o|lo o|o o0 o
ATve 1 o nlo nlo nlo n ma
Typbl. Bnaropaps MCronb3o8aHNIo MOCTOBOM CXeMbl BKAKOHEHWS yCU- IN1 IN2 IN4 IN3
nuTens passueaeT MowHOCTb A0 80 BT Ha Harpyake 2 OM B Kaxa0oM
13 yeTupex kaHanos. OCOGEHHOCTLIO YCUNUTENS ABNSETCH MCTIONL30-
BaHue NoNeBbIX TPaH3UCTOPOB B BLIXOAHLIX KacKa-
nax. Ycrpoicteo obnapaet maneiMm rabapuramm, m n.)
LUIMPOKMM ANANa30HOM TMMTAIOWMX HANPSXEHNI U ©o 000000000000 00 ¢0 (o]}
COMPOTUBNEHUIA HATPY3KU. 00000 0000 o 08

YM3Y BHINONHEH HA MHTErpansHoOM MUKpPOCXe-
me TDA7560 (DA1). 3Ita UMC npeacrasnser co-
6oir YM3H knacca AB m yctaHasnmeaeTcs B asTo-
ayAMOyCTPOMNCTBAX AN MONYYEHUs BbICOKOKaue-
CTBEHHOTO MOULHOTO BLIXOAHOIO MY3bLIKanbLHOro
cmrnana. MMC paccuvtana Ha paboTy ¢ Harpys-
ko 4...2 OM, nCKaxeHns curHana yaoenereops-
o1 TpeGosannam Hi-Fi. Mukpocxema vmeet 3awum-
Ty OT K3 Harpyski m Ot reperpesa.

Mepekniodarenn SW1 (ST-BY) n SW2 (MUTE)
npeaHasHaveHsl ang ynpasneHus pexnmamy pa-
6ot UIMC. SW1 ynipaenser pexumom ST-BY (ne-
XypHiii/pabounin), a SW2 - peximmom MUTE (npu-

Qoo

h 6 0o oo oo o
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COBPEMEHHBIN HPEnBAPMTEﬂbeIVI YCUJIUTEJb
C MUKPOMNPOLIECCOPHbIM YNPABJIEHUEM

Mwuikpocxemel pupmbl Analog Devices Winpoko n3BeCTHE B MUpe u
UCNONL3YIOTCS B annapatype pasnuyHuix ¢opupm. CerogHsi oHu aoc-
TynHet 1 B cTpadax CHI. Hanpumep, B KueBe ectb odumumansHbii
npeactaentens AD - pupma «B-Mauc». ECnv 3aperncTpupoBaTscst
Ha UX CaiTe, TO MOXHO 3aKasaTe MUKPOCXEMBI C AOCTABKON NO BCEH
TEPPUTOPUU YKpauHol.

MonynspHoCcTL Mukpocxem oT Analog Devices oCTaTouHO BHICOKA,
0 4EM KOCBEHHO MOXET CBUAETENLCTBOBATL TOT (BAKT, HTO HEKOTOPLIE
13 HUX noaaenbisaoT! Lienb gaHHoi CTaTby - HE ONMUCaTL yXe COCTO-
siBLeecs cobeitne (yeunutens 3ToT yxe cobpax v pabotaer), a pac-
CKazaTb YUTATENO0 0 Nape MUKPOCXEM OT OAHOMO U3 U3BECTHLIX U3ro-
TOBUTENEN HUMOB /19 AyAINO, WCNOML30BAHHLIX B AAHHON KOHCTPYK-
umu. TBOPHECKMIA NOAXOA, NO3BONUT KOHCTPYKTOPY NPWAYMATL UM UHOE
npuMeHeHue, KPOMe ONUCAHHOrO B cTaTthe. JlBe Mukpocxembl ot AD
- SSM2163 1 SSM2160 no3BonsaioT NOCTPOUTL MPeaBapUTENbHLINA
yCunuTens C 3NEeKTPOHHLIM yNPaBneHueM oveHb pasHoobGpasHeiMy
GyHKUMAMU,

Mepeasa u3 Hux - SSM2163 [1], npeacraensier coboi aHanoroebii
MYNLTUNNEKCOP 8 BXOA0B Ha 2 BuIXoAa. KaXawh u3 BOCbMY BXOA0B
nMeeT COOCTBEHHLIN aTTEHI0ATOP C AMANA30HOM Perynuposku ot 0
00 -63 gb ¢ warom B 1 gb. Kaxawlii n3 BOCbMU BXO0B MOXET BbiTh
CKOMMYTUpOBaH Ha nioBov 13 ABYX BLIXOAO0B. YNpasneHue Mukpocxe-
MO undppoBsoe. no wwrHe SPI. Takum 06pasom, Msl Nonyyaem Bos-
MOXHOCTE OfHOW MUKPOCXEMOW 33KPLITb NOMHOCTLIO BCE CaMBIE HE-
MBICNIMMBIE NOTPEBHOCTU CenekTopa BXOA4OB CTepeoycunmrens: ne-
peknioyeHne Bxoaos (1-4), Bubop pexuma (CTepeo, MOHO, TONLKO
NEBLI, TONBLKO NPABLIA), @ TAKXE BXOLHOW aTTEHI0ATOP, NO3BOMSIO-
UM yCTAHOBUTL PABHEIM YPOBEHL CUTHANA Ha BHIXOAE KOMMYTaTopa
npw NPOCNYLWMBAHUK UCTOYHUKOB C Pa3HEIM YPOBHEM CUrHANA Ha UX
Boixofax. MNapameTpbl MUKPOCXEMbI BNOMHE yA0BNeTBOPSIOT Tpebo-
sanuam High Fidelity:

CooTHolleHve curHasn/wym ... 82 gb (oTtHoC. yposwsi 0,775 B)
MeperpysoyHas cnocoBHOCTS .. +10 ob
Mckaxenwst + wyM............ 0,007 % (npw Ku=1 wn ypoene 0,775 B)

HenorsaTHO TOMbKO 3HaYeHWe BXOAHOTO CONPOTUBAEHUS KAHANOB,
pasroe 10 kOM CornacHo BbINOXEHHOM Ha CanTe N3roTOBUTENS CNpa-
BOYHOW uHpopmaunu. 310 06yCNoBUNO MCNONL30BAHWE B MOEM YCU-~
nutene BxoaHux Bydepos Ha mukpocxemax IC1 - IC8 (puc.2). Xora,
W3rOTOBUTESNb B CNPABOYHON AOKYMEHTaLWK 0C000 NoaYepKUBAET, 4TO
<Nl BXOAOB W BLIXOAOB HET HEOOXOAMMOCTY BO BHELUMUX yCUIUTE-
nax».

CoBCTBEHHO, CTOPOHHWKY MUHUMANMCTCKOrO noaxoda Mornu 6ul
OrpPaHUYUTLCS OHOW NLLL 3TOW MUKPOCXEMOWN - BXOAHOW KOMMYyTa-
TOp €CTb, PEryNnUpPOBKA yPOBHSA rPOMKOCTYU C AnanasoHom B 63 ab Tak-
xe Gonee yem AocTatoyHa. HO Mbt nerkmnx nyTen He MiLeMm, u KaK yxe
6bIN0 Cka3aHO B Hawane, rMaBHON UENLIO CTaTby SBASETCS NO3HAKO-
MUTL QMTaTENs C HOBLIMK AN HErO MuKpocxemamu. Liugpposas yactb
MUKPOCXEMBI UMEET BOCEMb PETUCTPOB, ONPEAEnSIoLMX AN KAXA0-
r0 BXOA2, K KAKOMY 13 BbIXOA0B OH NOAKMIOYEH, U eLle BOCEMb PErnc-
TPOB, ONpeaensoLMX ypoBeHb ocnabnenwst Ans Kaxaoro U3 BXOA0B.
YeM He npeansHas MUKpocxeMa ansi Mukiiepa, Tem Gonee, uto oHa
UMEET BO3MOXHOCTb KackaaupoBaHusl.

Bropas mukpocxema - SSM2160 [2] npeacrasnsier coGon wectu-
KaHamnbHLI perynaTop YpoBHs curHana. Botemb peructpos MUKpo-
CXEMbI XPaHAT 3HayeHus 06 yCTaHOBNEHHOM ypoBHe. TepBbii U3 HuxX
- o6wmn (MASTER). PaspsigHoCTb ero - cemb 6uT, 4TO AaeT Ham og-
HOBPEMEHHYIO Perynupoeky ocnabneHusi BCex BXOAOB B AuanasoHe
ot 0 0o -127 pb. Wectk nocneayiowmx peructpos (CH1 - CHB) ¢ pas-
PAAHOCTBIO B 5 BUT KaXAbI XPAHAT 3HAYEHUS, OTAENbHBIE AN1S KAXA0-
rO u3 KaHanos. MamMeHeHne 0gHOro U3 3TUX PerucTpoB NPUBOAUT K
U3MEHEHMIO YCUneHusi COOTBETCTRYIOLEro kaHana B gvanasoHe ot 0
00 + 31 gb. PerynupoBKy ypOBHSI OCYLLECTBASIOT yNpasnsiemMele Ha-
npsixeHnem yewnutenu (VCA - Voltage Controlled Amplifier), yro vc-
KNIO4aeT NPOHUKHOBEHWE MOMEX (LENYKOB) U3 KaHana ynpasneHus
B TPaKT 3ByKa. YNpasBnexme MuKpocxemon undposoe, no wuxHe SPI.
OCHOBHOE Ha3HaYeHWe MUKPOCXEMbI - PEFYNUPOBKA FPOMKOCTY B MHO-
rOKaHanbHbIX CUCTEMAX AOMALIHEro Teatpa. 3asBneHHbie U3roToBu-
Tenem fapameTpul AOBOMBHO BLICOKN:

YPOBEHD LUYMOB .....eoeiniiieeniitieniieeee e eee et e e evaeeeeseseeeanes - 90 gb
PasgeneHve KaHanos .. .- 80 0B
VckaxeHue + wym .0,01%
JAVNHAMUYECKUE UCKAXEHUS .... ...0,001%
JAnHamMuueckuic AnanasoH ... . 100 gb
PasbanaHc kaHanos 106

LAmutpuin Xapuwi, r.3anopoxse

M BCE TO Xe Bx0AHOE CONPOTUBAEHWE Kaxaoro kaHana - 10 kOm.

Kazanocb 6bl, 4T0 Aenath WeCTUKaHaNsHOMy perynsTopy rpoMKoc-
Tu B cTepeoycunutene. Ho eue B [3] 6bin onucaH TpeXnonocHL pe-
rynatop Tembpa, naes KOToporo U NO3auMCTBOBaHA B AAHHOM YCUu-
Tene. TO eCTb, CUrHan Kaxaoro kaHana NacCuBHBIMU GUILTpamMu ae-
NUTCH HA TPU NONOCHI, Ka)Xaas u3 KOTOPLIX NOAAETCS HA OTAENbHLINA
BXOfl, MMKPOCXEMEI. Ha BrIxofe HBEPTUPYIOLME CyMMATOPbI Ha MUK-
pocxemax IC11 1 IC12 «cobupatoT» curHans kananos obpartHo. Kcra-
™, NOBUTENsIM MHOTONONOCHBIX YCUNWUTENE Tak NOCTyNaTh BOBCE HE
06513aTenLHOo - AOCTATONHO CMrHan ¢ wecty Buixodos IC10 nopats Ha
BXOAb! WECTU younuTene MOLLHOCTY, K KOTOPLIM NOAKNIONUTL COOT-
setcTByowmne (H4Y, CH u BY) ronosku. BeixogHble curHans pacnpe-
Aenexul cnegyiowwm ob6pazom: curian HY Ha seixogax CH1 OUT ans
neeoro u CH2 OUT anst npasoro kaHanoe, cpeaHue - COOTBETCTBEHHO
Ha Beixogax CH3 OUT n CH4 QUT, Bhicokue - Ha Beixogax CHS5 OUT u
CH6 OUT cooteeTCTBEHHO. Takum 06pazom, Mul NOMy4aem cxemy,
PErynmMpyioLLyto rpoOMKOCTL U TemBp Npy NOMOLWLW BCENO OAHOW MUK-
POCXEMBE!, 10 XapaKTEPUCTUK KOTOPOM HAaBUBLLUMM OCKOMWHY LUyMSI-
ule-nckaxaiomm TDA1524 Hukorga He AoTaHyTees. Cxema GuneT-
pOB B35iTa M3 [3], HO NepecunTaHa c yNeTOM TOr0, 4TO BXOAHOE COonpo-
TvBnEHue Mukpocxemsl IC10 cocraensieT 10 kKOM Ans Kaxaoro Kama-
na. Peaynetar pacueta 6uin npoBepeH nporpammoii Electronic

prcill

Workbench, v Ha puc. 1 npeacrasneqa AYX, cMogenvposaHHas npo-
rpamMmon AN Cnyyas waeansHbiX KOMIMOHEHTOR,

Takum 06pasom, ABe MUKPOCXEMbE B «CNApPUHre» Aal0T HaMm BO3-
MOXHOCTb:

* BetbpaTte 0AvH 13 YETHIPEX UCTOYHUKOB CTEPEO CUrHana.

* BelbpaTth pexum NpocnylwmBanus AaHHOr0 UCTONHUKA - CTEPEO,
MOHO, NEBLIN UNK MpaebIv KaHan.

* YcraHoeute Tpebyemoe ocnabnenve BoibpanHoro Bxoga.

* PerynupoBaTtb rpoMKOCTb NPOCAYLIUBAHWS.

* Perynvposatk temBp B Tpex nonocax yacrtor - HY, CHw BY.

C aHanorosoit vacTelo npoekTa (puc.2) Bpofe ece acHo. Ho yn-
paenenne obermMu MUKpocxemamu - undpposoe no wuxe SPI (Serial
Peripheral Interface - nocnefoBatensHui uHTepgEnC ynpasnexus ne-
pudepuen). MNepegaua KomaHg, OCYLLECTBASIETCS NO TPEM (BO3MOXHO
no yetuipem) npoeogam. Cursan DATA aBnaercs COBCTBEHHO AaHHbI-
MU - KOMaHgamMu 1 agpecamun perucrpoB. CUHXPOHM3AUUA AAHHBIX
ocyujectanaercs curdanom CLOCK. Ha uyto cnegyer o6patuTe BHU-
Maxue, 3T0 TO, 4TO B PErucTp Mukpocxemet SSM2160 fanHwe 3anu-
criBaOTCH No cnagy umnynsca CLOCK, a B pernctp SSM2163 gan-
Hble 3aNUCHIBAIOTCH NO ¢PppoHTy umnynsca CLOCK. 3anuce komang B
PErnCTP MUKPOCXEM NPOMCXOAUT NPU HANUYUW CUTHANA HU3KOT O YPOB-
Ha Ha Bxosile WRITE, coOTBETCTBYIOLLEN MUKpOCXeMbI. Tpu HeTipex
NPOBOAHOM YNPaBneHuu nocne Toro, Kak nepefasa KoMaxas no Boi-
sBogam DATA, CLOCK v WRITE 3aeepuena, Ha Bxof LOAD Mukpo-
CXeMbl NMOAAETCH KOPOTKUM oTpuuatenbHbiii uMnynsc. CobcTeeHHO
nocne 3Toro MUKpOCXeMa BLINONHAET NONy4eHHYI0 Komanay. Mpu Tpex-
NPOBOAHOM YNPAaBNEHUN, KaK 3TO CAENAHO B AAHHOM yCUnUTEnNe, Bbi-
soabt WRITE u LOAD Mukpocxembr COEAMHAIOTCS BvecTe. [1pu 3ToM
komanny LOAD BHYTpeHHSIS N0rvka MukpDOCXEMbI FreHepupyer cama.

AHANOroBuIMKU YCTPOMCTBAMM 51 3aHUMAIOCL yXe AasHo. Ho rnas-
HYIO CNOXHOCTb NPOEKTa COCTaBMsANa Kak pas undppoBas NofloBUHA
(pmc.3) yeunurens. CoBCTBEHHO rOTOBasl MNara aHanoroBoi HacTu
yCUnuTens Xxaana CBoen y3acTu HeCkoneko mecsiues. M nuwb nocne
3TOro f NOHSN, 4TO pa3bupaTees C NPOUECCOPaMK 1 BCEM, HTO € HUMU
CBA3AHO, NPUAETCA camomy. Mo 3Hakomuin - nes Kodoeanos - nog-
cka3an mMHe Buibop PIC-koHTponnepa PIC16F877, 3a uto emy ocoboe
cnacubo. K ero npeumMyuecream OTHOCATCS CleayloLme:

* AnnapatHbti nopt SPI;

* PexuM HU3KOBONLTHOrO (5 BONLT) NPOrPaMMUPOBaHUS;

* 8K Flash namstn gns nporpamm.

Boo6uue, 60nbumm nogcnopsem cranu «6e3rpaduyHbie NPoOCTops
VHTeprer», nocesienHble PIC-koHTponnepam. Ocobo xotenoct Gl

Hlanpnxenue (aB)
3z

5

YHacrora (T
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oTmeTuTh caiT Oesupa Taliva (David Tait), no-
cBALeHHbIM Bonpocam PIC-KOHTPOSINEPOB U ero
pacnpocTpansemyio 6ecniaTHo NporpaMmMy
Flash PIC Programmer [4]. IMeHHO C ee Nomo-
L1bH0 A BEINOAHAN NPOrPaMUPOBAHNE MUKPONPO-
Lieccopa, UCnonb3ays COBCEM MPOCTYI0 CXeMy
nporpamaropa ot Byron Jeff [5]. Cneayer oT-
METUTb 0AHY OCOBEHHOCTb MUKPOKOHTpO/Ilepa
PIC16F877, UCNONb30BAHHOIO B AAHHOM YCUsIU-
Tesne. but 3 nopta B HE MOXEeT MCNnonbL30BaThes
B Ka4yeCTBe BX0OAa/BbIX0AA, €C/IN B C/I0BE KOH-
¢urypauun npoueccopa Ke 3anpeTuTb HU3KO-
BO/IbTHOE NpOrpamMmMmposaHne. Bmecto 9Toro oH
BLINOMHAET (GYHKUUIO BKIIOYEHUA PEXMMA HU3-
KOBOSIETHOMO MPOrpPaMMUpOBaHUs, eCAU HaNps-
xeHune Ha suisone MCLR npesoiwaet 4 B. Mo-
3T0MY B O2HHOM ycunvreste seisog B3 coeam-
HEH C KOPMyCOM.

U napy cnos o XK-gucnnee. B ycunutesne
ncnone3osan aucnnen BC1601AGPLCHD ¢vp-
mbl Bolymin, 1 avHua 16 CMMBOSIOB, C KUpunu-
Les v CBeTOAMOAHON NoacseTkon. B mpuHumne,
aT0 MoXeT BbiTb AUCMer, NPOU3BeaeHHbI U
Opyroi ¢GUPMON, HO OCHOBAHHLIV HA MUKPOKOH-
Tponnepe HD44780 ¢pupmbl Hitachi unu ero ana-
norax (nanpumep, KS0066U or Samsung). Oco-
6EHHOCTb OHOCTPOYHOIO AMCJIER 3aKnoya-
eTCsl B TOM, H4TO MHMLUANU3NPOBaTb €ro HyX-
HO KakK ABYXCTPOYHbIW, & aapeca CUMBOMIOB C
9-ro no 16-i oTHoOCATCH K agpecHOMy Npo-
CTPaHCTBY BTOPOU CTPOKY.

Tenepb 0 TOM, Kak 3710 Bce pabotaet. Cob-
CTBEHHO, NaHenb ycunmtesa aenset cobon 06-
pazel MMHUMAanNM3ma: Ha Hel PacnOSIOXEHb!
avcnnelt, ceeToaMon u 4 KHONKY ynpasneHus (Ha
CXEeMax He NMokKasaHbl, YUTAl O HUX HUXe) -
POWER (MUTAHUE), SELECT (BblBEOP), PLUS
(NOC) u MINUS (MUHYC). Ecnu ectb rae
83aTb, 70 kHOMku SELECT, PLUS 1 MINUS mox-
HO 33MEHUTb OHWM BaJIKOAEPOM. ¥YBhI, B 3ano-
POXbe HAUTY BasikoAep s Tak U He cMor. Knon-
ka POWER cnyxuT /18 BKNKOYEHWA 1 BBIKNKOYE-
Hus yeunutens. Knonkow SELECT npouasogut-
cs1 8bIfop NapameTpa pery/mposBaHnus, a KHom-
kamu PLUS 1 MINUS n3aMeHeHue ero 3HayeHus.
Perynvposka rpoMkocT¥ NpOM3BoAUTCA NPV pa-
BoraioLiem yeunurene Haxatvem kHonok PLUS
1 MINUS. KHonka SELECT no KosibLy npov3so-
1T CMeRy perynupyemeix napametpos: FTPOM-
KOCTb, BXOA, TEMBP HY, TEMBEP CHY, TEMBP
BY, OCNABNIEHUE v PEXXWUM BXOJA. Bee na-
pPamMeTpbl MPY BBIKNIOYEHUW NUTaHUSA 3anUCHIBa-
toTcs 8 SH3Y mukponpoLeccopa, a napaMeTpb!
OCNABNEHVE 1 PEXXUM BXOLA coxpaHaT-
ca cBOM COOCTBEHHbIE AN KAXA0ro 13 4 BXO-
noB. MNpy nocneayoLem BKIIOYEHUM BCE Napa-
METPbl BOCCTAHABNUBAIOT CBOW 3HauveHus. Mpu
BKMIOYEHUW/BBIKSIOHEHUN YCUNUTENR U perysnun-
pOBKe ero napameTpos Ha 16 cekyHa BKNKHAET-
cs nogceetka aucnnesn. B veyenne atoro npo-
mMexyTka obcnyxusanue knonku POWER npe-
kpawjaetcs. To ecTb BKAOUUTL UK BLIKNIOHUTD
YCUAWTESb MOXHO TONbKO TOrAR, KOraa noaceeT-
Ka aucnnes BeIkNoYeHa. W, uyTb He 3a6kin, - noka
YCUIIUTEND HAXOAMTCS B AEXYPHOM PEXUME, Ha
avcnnee roput Hagnuck «NPUBET».

06 anemeHTax, He 306PaXKEHHbBIX HA CXEMaX.
K koHTaktam 1 1 2 6noka nutanus (puc.4) noa-
K/TIOYEH [BYXLIBETHLIN CBETOAMO, VIMEIOLINA ABa
BhHIBOAA. LiBET ero ceeyeHus - 3eneHblin v Kpac-
HbI - ONpefdenseTcs HanpasneHuem npoteka-
HUs Toka. Takum 06pasom, oOHUM LIBETOM CBe-
UEHWs CBETOAMOM WHAMLMPYET OEXYPHbI pe-
*umM paboTel, @ BTOPLIM - BKNIOYEHHOE COCTON-
HWe.

KHOMKK ynpasneHus NOAKMIOHATCA Mexay
COOTBETCTBYIOLMMI BLIBOAAMU pa3bema to
KEYBOARD 6noka npoueccopa U ero xe Koh-
Taktom GND - «3emneii». TOMy, KTO pewmT KHOmM-
ku SELECT, PLUS 1 MINUS 3ameHUTb Banko-
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aepom, cnegyetr UMeETbL B BUAY, HTO
YAEPXAHME KHOMKU HaXaTon Nnpuso-
AUT K ganbHekLllemMy n3mMeHeHnto pe-
rynvpyemMorc napamerpa.

BxopHble pasbemsl yeunurens uc-
nons3osanbl TMNA RCA, Ha kopryce
OHU yCTaHOB/IEHbI Yepe3 M3onupyio-
wve npokragky. CUrHanbHbie BbIBO-
Abl Pa3beMOB MOAKITIOHAIOT K KOHTaK-
TaMm MNaThl C HEYETHLIMK HOMEpPaMM.
3emMnsarbie BLIBOAB NOAKMIOYAIOTCA K
KOHTaKTaM C YeTHbIMKW HOMEepamu.
Takum obpazoMm, exopHble Bydeps
paboTtaioT 8 pexvmMe auddepeHum-
aneHbIX younurenet. Mpu 31o0m MOXeT
notpeboBaTbCa COEAUHUTL OTRENb-
HLIM NPOBOAOM KOPMYC YCURMTENs C
KOPMNyCOM WUCTONHKKa. B npubumne,
AnddpepeHumnancHBIi BXOS Nerko npe-
o6pa3oBaTs B TPAAMUMOHHBIR HEVH-
sepTupywmin 6ydep. B npocreit-
Lwem cnyyae [/18 3TOro HyXHO K 3eM-
nAHbIM BoiBogaM RCA pazbemMoB npu-
nasiTe NPOBOLR OT «3emMnu» Bnoka nu-
Tanusa ycunurtens. Opyron cnoco®
3aknioNaeTca B crepyiowem (pac-
cMoTpum Ha npumepe IC1 n R1-R4):
peauctop R1 He Bnavsaem; pesncrop
R4 3ameHsem nepemelykoi, a BMec-
TO peauctopa R2 snaveaem paspe-
NUTENbHLIN KOHAEHCATOP, HampuMep
MKT womuHanom 1 Mkd x 63 B (Tons-
KO, MOXanyicra, He «3MeKTponuT»).

Hennoxum nogcnopbeM Moxet
cTaTb NMKOBbI MBAVKATOP HA MUKPO-
cxeme K157XM1 B Tunosou cxeme

Papunoxo6bu 5/2003
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BKAIONEHUA, NOAKINEeHHEIW K Beixony REC OUT, 1 HacTpoeHHwu Ha
nopor B 0 g (0,775 MB). Kak pa3 ero nokasaaHus MoryT CTaTb OCHO-
BaGHWEM 418 perynupoBky ypoBHa ocnabnenua ana Bxonos. Anetep-
HaTUBOW MOXET CTaTb ucrnons3osaHne Bnoka ALIM PIC-koHTponnepa.
Ins aroro Heobxognmo oceoboanTe OAWMH W3 paspsaos nopta A u
HanucaTb COOTBETCTBYIOLLYIO NOANPOrpamMMy.

Beranu

AHanorossiii 610k

Kaxauin panuoniobutens uMeeT ceoe COBCTBEHHOE fipeacTasne-
HUY€ O TOM, KaKWe OfepalnOHHLIE YyCUNMTeNy - «CaMele nyulive Ans
3syka». nata «cTepnuT» niobble, UMeKoLe CTaHOApTHOE Pacrono-
Xerue BuiBOAOB - oT KP140Y/A8 n KP544Y[2 no «cynepkpyTelx»
AD797. EAVHCTBEHHOE, Ha 4TO CTOWUT 0BpaTUTe BHUMAHWE - YCTONYM-
Bas pabota BelbpanHuix OY fpu eayvHUyYHOM KoadduumenTe yeune-
HUA. Hanpumep, AD797 pekoMenyeTcs UCrONL30BaTh B CXEMaX, rie
ycunenve Gonee 10. Wx, KCTaTW, MOXHO PUCKHYTL YCTAHOBUTL HA Me-
c1o IC11 1 IC12, xoTe TaM ycunenne Bcero nuLie 3 pasa. Mukpocxe-
Mel SSM2163 u SSM2160, ysel, aHanoros He UMEIOT, OIHAKO, BhIfYC-
KaKTCA OHK kak B kopnycax Tuna DIL, Tak u Tuna SO ans noBepxHoc-
THOro MoHTaxa. BnoknpoBouHbie KOHOEHCATOPL! B LENSX AUTaHUA
MOryT BTk Kak fNEHOYHBIMY (Y KaX/A0ro CBOW YpOBEHL BeCKoMnpo-
MUCCHOCTM), Tak U KepamMMyeckMMK. A BOT Ha KOHEHCaTopax B Tpak-
Te NyyLie He 3KOHOMUTE.

Enok npoueccopa

Kak 1 yxe roBopun, niaukatop MoxeT 6biTe OT M06Oro naroToeu-
Tens, Ny 66l ero BHyTPeHHW KOHTponnep GuiN COBMECTUM C
HD44780 ¢upmul Hitachi (a aHanoros aToli MUKpOCXEMbI HE MeHee,
4eM uarotosuTeneln XK-pucnnees Ha ux ochoee). KonpeHcaTops -
Kepamuka, anekTponuT - anioMuHUesbll. MpoLluKBKa KOHTponnepa

npusefeHa B sicTuHre 1, a KPOMe TOro, BMeCTe C UCXOOHEIM asm-
KOLLOM BbinoxeHa GecrnnaTHo Ha caitTe XypHana «Paanoxo66u».

Bnok nuranms

OnepauvonHei yeunuTtens - nio6oit, nuils 6ul pabotan Apy umeo-
LMXCH HanpaxeHuax nutaHua. Pene tuna JBI1F-12V dupmel
MATSUSHITA, Ho ceifuac Ha panuopbiHKax ecTe BuIflyCKalowmecs B
NaHHOM Turie Kopryca pene apyrux dupm. Pabouyee HanpsbkeHe 06-
MOTKM pene - 12 B. Ha nnate 6noka nuTaHus nocne pene UMEeKoTCs
KOHTaKTHEIE NAOWAAKK, K KOTOPEIM B MOEM YCUNUTENE MOAKIIIONEHA
po3eTka, B KOTOPYIO BKAIOYAETCs ceTeBas BUMka yCUnUTens MOLLHOC-
Tn. B aTom cnyyae Heo6xon1Mo 06paTuTb BHUMAHWE Ha TOK. KOTOPLINA
CrocoBHO KOMMYTUPOBATE YCTaHABNUMBAEMOE perne. BuinpaMurensHoie
MOCTEI BbIBMPAIOTCs 10 HOMMHANBHOMY Toky. Tok, NnoTpebnaemei aHa-
Noroeow HacTeIO yeunutens, He npeseiwaeT 100 MA. Tok, noTpe6brse-
MBIl MUKpPOMNpPOLECCOPOM 1 auchnneeM, He npesuiwaet 10 MA, HO npuy
BKMIOYEHUU NOACBETKY AUCTINEs BO3PaACTaeT BO MHOro pas (Liefs noa-
ceeTku norpebnser 6onee 200 MA). Tpanchopmarop TR2 - oT Brioka
nuTanus MarsutogoHa Becna-310. Tpancdopmatop TR1 npuobpe-
TeH Ha paanopLIHKe, MapKUPOBOK HE UMeeT, kaxaan U3 ero o6MOTOK
naet nepemerHele 9 B npu Toke Harpyaku no 250 MA. Kpome Toro, Ha
fnare Bokpyr anoaHoro mocta BR1 umMeloTes oTeepctus ang ycra-
HOBKW BNOKMPOBOYHBIX KOHAEHCATOPOB €MKOCThLIO 33-47 HD, chka-
IOWKX YpOBEHb UMMYNbCHBIX MOMEX, APUXOOALLWX N3 CETU.

KoHcTpykumsa

Yeunutens BeINONHEH Ha Tpex nnarax. Ha puc.5 npueenex pucy-
HOK flevaTHoi nnatel 6noka npoueccopa, a Ha puc.6 - nnatel aHano-
rosoro 6noka 155x70 MM.

(Okonyanwe cnenyer)
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Haw oreBert JlopTuH-Yanry!
Esrenuii Komuccapos, r.Mocksa

OBObLEKTUBHLIE NAKOCH] TAKOFO CXEMHOIO PeLUeHUs:

1. BoixoHag namna paboraet ¢ pUKCUPOBAHHBIM CMELLEHUEM.

2. CeTka BbIXOLHON NaMNsl PackadynBaeTcs KaTofHLIM NOBTOpUTE-
feM U HaxoamMTes B netne mectHot OC, 4To NO3BONSET NOAYYUTS HEO-
6bIYHO BHICOKYIO Ang 2A3 MOLLHOCTL U o6ecneynTb OYEHL NAABHLIA K
MSrKMiA Nepexof B PEXMM CETOYHOTO TOKa U aanee B OrpaHnyeHune.

HepnoctaTtkoM EBJISETCS TO, YTO UCTUHHAS «3eMNf» NpUHUMaeTca
3a BUPTyansHylo. PelliaeTcs ¢ MoMOLLbI0 BXOAHOMO TpaHcdopmMaropa.

Y1061 3aCTaBUTL YCUIUTENb XOPOLLO 3BY4aTh, HAA0 Npexae Bcero
no3aboTUTLECH O MakCUMansHO BO3MOXHOM KayecTBe NpUMeEHSEMbIX
KOMMOHEHTOB, Tem Bonee YTo B 3TOM CXxeMe MX COBCEM HEMHOIO.

MpuBefieHHas CxeMa A0BOMLHO GopMansHa u ocTasnseT Gonblyilo
ceobogly s TBopyecTBa, npobyinte camu!

WTaK, 0 nramnax. 4To xe MOXHO nprMennTs? BuiGop AoBonsHO Gonb-
WoiA. Ha Beixon 310 2A3, 6B4G, AD1, 6C4C, 2C4C, kpome TOro, ecrb
NoAXoASLLME NamMnbl C KOCBEHHEIM HAKanoM, B TOM 4UCne U NeHToAb
B TPUOZIHOM BKAIIOYEHUN.

Ja. TyT Haflo cKasaTb O KaTOAHbIX Liensx NpSMoHaKansHetX namn. A
pPEKOMEHAYIO MUTaTh HaKan BHIMPSMIEHHEIM U OTGUALTPOBAHHLIM HA-
NPSXEHUEM, BHNPSMUTENL AOMKEH BblTe coBpaH Ha «OHICTPLIX» AMo-
[1aX, 3alyYHTUPOBAHHLIX CrIIOASHBIMU KoHAeHcaTopamu no 1000 nd.
LLIOTTKM WYHTUPOBATE HE HAAO.

BxofHas namna- 6H23MM, 6H1M, 6922, ESBCC, E188CC.

Kenotpons - 5L13C n 6L14MN (6LI5C).

O naccuBHbIX 3N1eMeHTax.

QOcHoBononarallee BAUSHME HA 3BYK OKaXyT KOHAeHCaTopbl nnt-
Tanusa. Ecnu ecTs BOSMOXHOCTL, nocTaseTe BG WKZ, Het - nonpo-
6yinte Gymary B macne (ecnv MBI ..., - He 3a0yfibTe BblHYTb U3 CTarb-
HOro Kopnyca).

HoMMHansi: Ha BXOAHOM Kackafe focratodHo 68-100 Mkd, a BoT
Ha BLIXOAHOM MeHble 150 MKD He pekomeHAayIo.

KatofHbi KoHAeHcaTop AoMXeH OBITL TOMO Xe TUNA, Y4TO U KOHAEH-
caTop B MUTaHUK.

BNoKM NUTaHUS C KEHOTPOHHLIM BEINPSMAEHUEM U OfIHO3BEHHLIMU
CLC ¢unbsTpamu (XOTS B «HUXHEM» MOXHO npumMernTs n CRC, Ho ¢
nepauiM 3BYK ByaeT nydwe).

CmMelileHne BbIXOAHOW famnsl 3aaeTCH 3HAYEHUAMU Pe3ncTOpPOoB
20 kOM (R4) 1 nepemenHsiM 4,7 kKOM (R6).

Hafio NOMHUTL, 4TO HanpsXeHWe 3eMns-aHof, «BepxHen» 6H23M
[0MXHO BuiTh OKorno 400 B, TOK npu 3ToM cocTasuT 4...5 MA, Hamps-
XeHue Ha ceTke BuiXofHOW namnul 204 B.

Mpw NepBOM 3anycke pPekOMeHAYI0 no3aboTuTbes O TOM, 4TOOH
BLIXOAIHYIO NaMry 3aBefloMo «NPUKPHITL». BeixofiHoM kackan paboTa-
eT c Harpyskou 2,5 ... 3,5 kOM npu Toke 50 MA, HanpsxeHve Katofa-
ceTka oKorno -45 B, nnioc-MUHyc napaMeTpbl KOHKPETHOM namnbl. Tou-
Hag perynvpoBka Toka nokos 2A3 (50 MA) ocyllecTBrseTcs NnepemMeH-
HEIM pe3ucTopoM. KOHTPOnMpyeTes No NafieHnio HanpsixkeHs Ha pe-
3uctope 1 Om (RS).

BuixogHow TpaHcdopmartop.

BuiGop WUpoK, B nopsake ybuieaHmusa: Tamura, Tango (1ISO corp.),
Sowther, AudioNote, Lundahl... He akoHoMbTe, npuobpeture xopo-
LuMe TPaHChl, OHY He MPONaayT, @ Bbl HE NoxXaneete.

Cxema BeCbMa pEKOMEHA0BaHA ANs Tex Cyyaes, Koraa [oCcTarToy-
HO 5-7 BT BLIXOOHOM MOLLHOCTU.

O1 peaakuuy. Ans camMOCTOATENLHOrO U3rOTOBNEHNS BLIXOQHOMO
TpaHchopMaTopa roaaTea MarHuTonposoas! ot LL25*40 ao LLN25*50
¢ 6ONLLIMM OKHOM, T.€. 25*62,5. MoxHo ¥ HeMHoro nobonsile, MEHb-
we - HeT, 1 Hukakux TB3. MoxHo 13 6onrapckux croek 100 BaTTHbIX -
TaM MOXHO noaobpats Kensoxoe xene3o. Kopoye roBops, HYXHO
paamep, kak y 160-200 saTTHoro cunoswvka. [ins noflobHLIX TPaHCOB
nepsryHas 0OMOoTKa fiokHa cofiepxats okono 3000 suTtkos +200. Ecin
cepaeuHuk noborblie, BUTKOB NOMeHbLuE 1 HaoBopot. Camulit Gonb-
IO CekperT, 3TO TO, YTO NPaKTUYECKWM BCe OAHOTaKTHule TpaHcgop-
Matopsl umelot 2600-3400 BUTKOB.

Bropudnas o6MOTKa - nof, Harpyaky. Bot oavk 13 BapuanTtos: 3k5/
4-8 wHa LWN25*40. MepBuyka: (BCe NOCNEAOBATENbHO)
305+610+1220+610+305/0.335, BTOpUuyka 75+150+150+75/0.71;
KoMmyTaums Ha 4 Oma 150//150//(75+75), Ha 8 Om (150+75)//
(150+75).

ECnm HyXHO, BTOPMYHYIO MOXHO NepecumnTaTth NoA, APYrylo Harpys-
Ky NPOCTHIM MacwTabupoBasrem BUTKOB M npoeoaa. MexoBmoTou-
Has nzonsums - Asa cnoa kadensHon Gymarn 0,08 MM, MexcnonHaa
nsonsuma - 1 cnoi konpgeHcaropHoii 0,02 MM. TonwmHa HeMarHuTHOM
NpoKNaakM nofdypaeTca 3KCNIEPUMEHTANLHO NO MAKCUMYMY UHAYK-
TUBHOCTU 10 TOKOM NoAMarHmnsnsaHus. OpyeHTMPOBOYHO OHA COCTaB-
nset 0,15 MM. MHAYKTUBHOCTL A0MXHA NONY4nTLEN nopsaka 17-20 My,
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CoBpeMeHHbie MacCOBbie TeJIeBU30pbl
O HeKkoTopbIX cnocobax ynyylieHns KayecTBa u3obpakeHus

(Mpoponxenue. Havano cm. «PX» Ne6/2001, Nel-4, 6/2002, Ne1/20083, Ne3/2003)

Tenesn3noHHas NPUeMHas TEXHUKA passu-
BaeTcs ceMumMmunbHbIMU wWaramu. B nocne-
[Hee fecaTuneTnue CMeHnNOoCs (B NPon3eoa-
CTB€) HECKOMbKO MOKONEHWIA Tenesn3opos.
Mpu paspabortke faxe He camblx LOPOrMx
Tenesn3opos NPoM3soauTent CTPEMUTCA No-
BLICUTL Ka4ecTBo ero paboTel. B nepsylo ove-
peab KauecTBO KapPTUHKU (M300paxeHus).
Takoe BHUMaHWe K kauecTsy usobpaxeHus
obycnoBnnBaeTcs TeM, YTO NPaKTU4ECKU BCe
COBPEMEHHbLIE MacCOBLIE CUCTEMBI U CTaH-
[apTel TENeBU3UOHHOrC Belyanus paspaba-
ToiBanueb B 40-x rogax npownoro Bexka unu
fAopabarsiBanicb HAa OCHOBE 3TUX CTaHgap-
ToB. OHU paccyuteiBanmce Ha paboTy ¢ ku-
Heckonamm, UMeKLLMMU Mansiil pa3mep ak-
pawua. MNpu pasmepe akpaHa KUHecKona no
avaronanu 6onee 50 cM B NpuHLMNE HENb3s
nofysnThb KadvecTeHHoe mnaobpaxeHue, He
npuHuMan cneuwanskuix mep. Kpome Toro,
npuMeHeHne 60nbWNX YNAOLEHHLIX KUHEC-
KOMOB C Yrnom NOAHOro otknoxnexus 110° npu-
BOAUT K PA3NUNHONC Poaa UCKaxeHusM pac-
Tpa OueHb 4acTo B TAKMX annaparax ucnonb-
3yeTcs AuHaMuyeckan ¢GpoKycupoBska.

BcrnomHute coBeT CMOTpEeTh Tenesu3op Ha
PaccTosiHuK HE MeHee Tpex (MHorga nsTh)
MeTpOoB.

crnonb3oBaHue KMHECKOMNOB C MNOCKUM
3kpaHoM, 6onbLICH AMarcHanbio v yrnom ot-
knoHenus 110° TpebyeT yBennueHus MoLHo-
CTW BLIXOHbLIX Kackafios pasBeprok u 6noka
NUTaHWUs, NPUMEHEHUS CXeMbl KoppeKumMn
noAywKoobpasHbiX UCKaXEHWH, unu, Kak ee
ewe HasbiBaloT, cxembt East-West xoppek-
uum (EW-koppekumn). Bee ato noHmuxaer Ha-
aexHocTs pabotul Tenesmaopa. OF atoit cxe-

Honpaxexue
RumakuR +12 B

Mbl 0Tka3anuce B 60nbWVHCTBE TENeBU30po8
C KMHECKONamu, UMEILLUMU Yron NONHOMO OT-
knoHeHust 90°, 4To yaanock 3a cNeT npume-
HEHUS YCOBEPLUEHCTBOBAHHLIX OTKNOHSIOLLNX
cUCTEM.

Hasnauenve cxembl EW-koppexumu - yao-
MHUTL LEHTpanbHele (CpegHne) CTPokn pa-
CTpa ro OTHOLEHMIO K BEPXHUM 1 HUXHUM
cTpokam. 3TUM KOMNEHCUPYEeTCH yKopaumnea-
HUe CpefHNX CTPOK, BLI3BAHHOE TEM, NTO U3-
3a HechepPUIHON popMbI 3KPaHa KMHeckona
3NEKTPOHHBLIE YN B LIEHTPE 3KpaHa UMEIOT
MEHbLUYIO ANWHY, YEM Ha KpasXx, a, 3HauuT,
ApY OTKNOHEHWUW HA OAIVH U TOT Xe yron npo-
X0AST MeHbluee paccTosiHue. Cxema EW-kop-
PEKLMN MOAYNNPYET CTPONHBIN OTKNOHSAIOLLMI
ToK napabonuueckMM TOKOM KagpoBoOWn Hac-
TOTHl. 37a cxema fomkHa ObITb U3BECTHA HK-
Tarenio No OTENECTBEHHbIM Tenesuaopam Tpe-
Teero nokoneHus (3YCLUT) u Bbiwe.

OcHOBHbIE UCTONb3YEMBle CTaHaapThl Te~
nesngenun copgepxat 625 unu 525 crpok
pasnoxenus nacbpaxenus v nonocy NUTC
He 6onee 5,0...6,0 MI'y, 4To HEAOCTATONHO
ON5 NONYNEHUs ONTUMANLHOM YeTKoCTU U306-
paxeHusi Ha akpane 6onbWoro KMHeckona.
Y3kas nonoca wacror NUTC npueoaunt K Tomy,
4TO MPAMOYronbHBLIN umnynec Npuobpertaer
¢dopmy Tpaneunn. 31o ocobeHHo 3aMeTHo Ha
6onbloM akpaHe No «pasmbiBaHNIO» BEPTU-
KanbHbIX NEPEXOL0B MEXAY CBETNLIMU U TEM-
HBIMU UAW Pa3HOLBETHEIMU AeTansmu u3ob-
paxeHus. Ectb Heckonbko crnoco6os komnew-
caumu aToro Hegocrartka. PaccMOTpumM Heko-
Topbie u3 Hnx. Tak yxe Gonee 15 net B pas-
NNYHBIX TENEBU30Pax MCNOAL3YIOTCH MUKPO-
cxembl TDA4560... TDA4566. 311 MuKpocxe-
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Urope bessepxuui, r. Kues

Mbi COAEPXAT CXEMBbI YAYSILIEHNUS UBETOBLIX
nepexopos (CTl - Colour Transient
Improvement). Koppekrop LBeToBbIX nepe-
X000B UMeeT ABa OfMHAKOoBLIX kaHana (R-Y
1 B-Y) n ycraHaBnneaeTcst Mexy Bulxoaamu
Aexkogepa LUBETHOCTU 1 BXOAOM Matpuubl
RGB. B renesu3opax ¢ pasmepom akpaHa 20
1 21 f10IM 3TN CxeMbl JaK0T BNONHE yaoBner-
BOPUTENBHOE ynyuileHne kavecTsa usobpa-
xeHus. Jna MeHbwmnx pa3smepos akpaHa Ku-
Heckona NpUMeEHeHne BCEX 3TUX YNOBOK He
obs3atenbHo. B 4em coCToNT OCHOBHLIE NPUH-
unnu pabors mMukpocxem TDA4560...
TDA45667

DyHKUMOHanNLHan Cxema OfHOU U3 3TUX
MUKpPOCXEM NokasaHa Ha puc.40.

Mukpocxema cogepxuT fBa OANHAKOBLIX
KaHana ynyuileHus LBETOBLIX Nepexonos u
rMPaTOPHYIO NMHUIO 3aLePXKUN CUrHana sipKo-
ctu. Pacemotpum paboty ogHoro (BepxHero
Mo CXeMe) 13 KaHaNOoB yNyNIIEHUS LBETOBbIX
nepexonos. LiBeTopasHoCTHbIt curHan kpac-
HOrO Ha BXOJ, 3TOro kanana (Buisof, 1 MUKPO-
CXeMbl) NOCTYnaeT Hepe3 pasfenurenbHbIn
xoHgeHncatop. Npu markom usobpaxenun

curHan R-Y ¢ BeiBoga 1 ycunusaercs
younutenem 1 yepes Ky nocTyna-
eT Ha BeIxoAHOW ycunutens (3f1) n
BLIBOAWTCS U3 MUKPOCXEMBI Yepe3
suiBOA, 8. Mpu arom 3apskaercs u
pa3psxaeTcs Yepes K4 HaKomnu-
TenbHbIi KOHAEHCATOP, NOOKAKHEH-
HbIll K BeIBOLy 9. Tak 6yner no Tex
nop, NoKa He NOCTYNUT CUIHAN C KPy-
TeiM ¢poHTOoM. KpyTuaHa ¢poHta or-
paHnyeHa YacTOTHHIMU XapaxkTepuc-
TUKaMK camoro cursana. Ina ynys-
LweHnsi UBETOBOro nepexoaa Heobxo-
AUMO YBENUYUTL KPYTU3HY 3TOro
¢poHTa Ha BEIXoAE cxembl. Popmy no-
nobHoro curHana, kotopas nogobpa-
Ha crneyuansHo ans obbscHeHus,
MOXHO yBUAETL Ha puc.41a. 3roT
CUrHan NocTynaeT He TOMLKO Ha ycu-
fUTEnb, HO U HA AETEKTOP GPOHTOB,
KoTopblil npeacraenser cobon ang-

B

Papwvoxobbu 5/2003



C c e o o -
PpepeHUUPYIoWUIA Kackag, ¢ AByxnonynepuon-
HbIM BoiNpaMuTeneM. CUFHan Ha ero BeiIxoAe
OyneT vMmeTb Buf (CM. puc.416). 3TOT Cur-
Han npeacraenseT cobon nonoxutenbHole
VIMMyNbCl, aMnnMTyAa KOTOPLIX mpornopuy-
OHaneHa KpyTuaHe (ppoHTa 1 cpe3a UMnNynb-
ca B UBETOPa3HOCTHOM curHane Ha exoae. OH
noctynaet Ha popMUpoBaTent UMNYNbCOB
nepexniosenus. B coctae ¢popmMuposatens
BXOAWT (PUIBTP BEICOKUX HacToT (PBY) 1 KoM-
naparop (noporoeoe ycTpoicTso). Ha ¢yHk-
UMOHANBHOW CXeme 3Tu Kackafibl He nokasa-
Hel. Mocne ®BY curtan npumeT GopMy. Kak
naobpaxeHo Ha puc.41s8. Korpa yposeHb
3TOro cUrHana nepexoavT wepes nopor, cpa-
faToiBaeT koMnapartop. Ha ero sbixone no-
ABATCA UMNYNLCHI, Pa3mblkalowue Koy (CM.
puc.41r). Koraa knioy pasoMkHyncst, ysenu-
4YVBaeTCs CONPOTUBNEHVE Uenu 3apsaa-pas-
psifa KOHaeHCcaTopa, NOAKMIOHEHHOr O K BbIBO-
ny 9. HakonuTteneHuih KOHAEHCATOP Nofaep-
X1BaeT Ha BbiIBOAaX 9 v 8 MUKpPOCXeMbl TO
HanpsixeHve, KOTOPOoe OH HAaKOMUN f10 PasMbl-
KaHusi KNio4a, NoBLILas Tem cambiM KPyTu3-
Hy umMnyneca Ha Buixofe (cm. puc.414). Ec-
TeCTBEHHO KNioY He ByfieT pasmulkaTbes, ecnu
PpPOHTH U Cpe3bl UMMYNLCOB UMEIoT Manyio
KpyTu3Hy, T.K. He ByaeT cpabaTuiBaTb kOMNa-
patop popMupoBaTens VMNynLCcoB. Bxof
APKOCTHOM NUHUIM 33epXKU - 3TO BLIBOA 3
MUKPOCXEMbI, @ BbIXOA - BbiBoabl 11 1 12,
KOTOpble OTNUHAINTCA TeM, YTO Ha BuiBoae 12
cvrHan 6yfet 3aaepxaH Ha 90 HC Nno OTHO-
weHvio K curiany Ha soisoae 11. Nepeknio-
YeHve BpeMeHU 3aePXKu OCYLLeCTBNSeTcs
OVCKPETHO U3MEHEHVWEM HanpsixeHna Ha Bbl-
Bosie 15. MoacoeavHeHve BoiBoaa 13 Ha Kop-
nyc AONONHUTENBHO yBENUHUBAET 3afEPXKY
Ha 45 He ans TDA4560, 50 He ana TDA4565
v 37 Hc ans TDA4566.

Cxema Moaynsiuumn cKOpocTU CTPOUHON
pa3septku (SCAVEM)

B tenesusopax ¢ 6onblUUMM 3KpaHOM A8
yMeHbLEHUS WUPUHBI NEPEXOA0B MeXay
CBETNLIMU U TEMHBIMW AeTansiMu UCnonb3ay-
ercsi MeToa MOAYNALMU CKOPOCTU CTPOYHOW
passepTku (SCAVEM - SCAn VElocity
Modulation). CyTb 3TOro MeToda B TOM, HTO
Ha BepTUKanbHOM nepexoae SPKoCTU U LBeT-
HOCTU CKOPOCTb CMEWEHWUS 3NEKTPOHHBIX Ny-
Yew no ropu3oHTanu usmessercs. CHavana
ybuicTpsieTcs), a 3aTeM 3aMeannseTcs Unu Ha-
obopoT (cM. puc.42a, g, e). Npu 3TOM ANMN-
TENBHOCTL NPSMOTO XOAA CTPOYHOW PasBepTKu
ocTaeTcs HewaMeHHow. [1ns paboTbl cxeMet Mo-
AYNALUK CKOPOCTV CTPOYHOW passepTku WC-
NoNbL3yeTcs crneunancHas kaTylka, MarHuTHoOe
none kotopov anrebpanyecky CknaabiBaeTcs
C MarHuTHBIM NoneM CTpoqHbIX katywek OC.
Mockonbky UHTEpBankl BpeMeHw, B TeHeHne ko-
TOPLIX MPOVUCXOANT MOANSILVISI CKOPOCTU CTPOY-
HOVi Pa3BepTky, HEBENVKU, TO HenMHeHble UC-
KaXXeHUs NO ropu3oHTanu He BUAHH. Kpome
TOro, OHVU MacKMpyloTCH CaMuM Mepexofom
SPKOCTV UNU UBETHOCT.

CyulecTByeT HECKONbKO Pas3fNnyHbIX CXem
MOAYNSLUUM CKOPOCTU CTPOYHOW passepTky.
OpfHa u3 HUX NpUMeHeHa B TeneBusopax
PHILIPS Ha waccv LO1.1.

Y3en Moaynauuu CKOPOCTU CTPOSHOW pas-
BepTky 3TOr0 Waccu pasMeuweH Ha nnare
kHeckona. OH vMeeT NO3VLUVOHHBIA HOMep
B2. dyHkunoHanbHas cxema 3TOro yana
nzobpaxeHa Ha puc.43.

VMHpopmMauus o nepenanax spkocTu v
LIBETHOCTU COAEepXWUTCS B TPpex curHanax:
kpacHoro (R), cunero (B) v 3eneroro (G). 3Tv
cvrHansi MMeloTCs Ha nnaTe kuHeckona. OHu
NoCTYNaloT Ha CXeMy MOAYNSLUU CKOPOCTU
cTpouHol paseepTky. C NOMOWBIO pe3ncTuB-

HOU CyMMUPYIO-
wen Matpuuet Ha
peauncTopax
3371, 3379 wu
3386 atn curHa-
Nbl CKNaabiBaloT-
ca v nocTynatoT
Ha 6asy TpaHau-
cTopa 3aMuTTep-
HOro NOBTOpPUTE-
na 7367. dopma
CYMMAapHOTO CUT-
Hana aKTUBHOM
4acTu ofHOU
cTpoku usobpa-
XeHus, KoTopoe

S e

Kowecmbo nepexodob Mexdy sprumMy
U meMHsMU Bemansiy u3oBpexenus
$e3 MODYNALLL CKOPOCMU CMPDHHOD
pasbepmku

|

MOXHO yBUAETH
Ha puc.42a, no-
KasaHa Ha
puc.426. Ranee
3TOT  curHan

mppepeHLvpy-

U 4
IMummepe
7363

eTcs uensio
2367, 3389 v no-
CTynaet Ha BXOA
yeunutensi ¢ Ob
Ha TpaH3ucTope
7363. 3mopa
curHana Ha
3MUTTEpEe 3TOrO
TpaHaucTopa no-
KasaHa Ha

UHo
KDNNexmope
763
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puc.42s. Nocne
yCcuneHus 3Toro
curHana ycvnu-
TeneMm ¢ 6onb-
wuM koapurum-
E€HTOM ycuneHus
OH NOnNXeH
VMeTb  NOYTU
vaeanoHyto nps-
MOYrOnbHYyIO

Una
Kamyuke 4
SCAVEM

¢opmy. Ho nz-3a
LIYHTUpYIOLLLEero
DencTens eMkoC-
™M MOHTaxa
KOHAeHcaTopa
2372 B 3TOM CUr-
Hane BbIpe3atoT-
C9 BbICOKVE Hac-
TOoThl. lMonyyeH-
HBIlA CUTHan Ha
Konnektope
TpaH3ucTopa
7363 nokasaH Ha
puc.42r. OH no-
cTynaeTt vepes
OBYXTAKTHH Y
3MUTTEPHBIV 1O~
BTOpUTENL Ha
TpaH3ucTopax
7360, 7366 w
AvnpdepeHLmMpy-
lowue uenu, B
KOTOpbLle BXOAST
KOHAEHCAaTOpH
2365 v 2368, Ha
BBIXOfIHOW YCUNUTENDb CXeMbl, CODpaHHbIin Ha
TpaxaucTopax 7362 u 7365. BuixoaHow ycu-
nuTens NuTaeTcs HanpspkeHnem 200 B, a npe-
Oblaywmve kackafs - HanpsbxeHnem 13 B.
3niopa HanpskeHVs curHana Ha BbIXOAe

()~ uBucmpenue posbepmky

@— aaredneque pasbepmku

Mobsiwennoe kavecmbo nepexodob
nexﬂg APKUMU U MEMHBMU demasmu
U308paxeHUs € MODYNALLEU CKOPOCMU
cmposel paabepmiku

cxeMul (Ha kaTywke SCAVEM) nokasasa Ha
puc.42n. 310 HanpsxeHve co3aeT CUMMET-
PUtHBIN MMNOOOPasHLIN TOK Hepes3 KaTyliky
SCAVEM. OgHa nonyBonHa 3TOro Toka Co-
3[4aeT B KaTylke MarHWTHOe fnone, Kotopoe

cknaasBaeT-
® ® 235 Cs C MarHuT-
R 2367 3 n _| 03 HBIM ronem
an | > > CTPOHHBIX Ka-
3% Poa e PRy e 3O nieec
@) Benv-

3389 2368 YAET yBe.

4MBaTb CKO-
pocTe cme-

Pnc.u3
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MAKRPOKOHTPOAANERD
LLIEHWS ANEKTPOHHBIX Ny4el NO FOPU3OHTaNN.
Mone ppyrow nonysonHe 6yaeTt npoTmeoaen-
CTBOBATb NOMID CTPOMHBIX OTKNOHSIOWMX Ka-
TylLEK, yMEeHbLUAs CKOPOCTb ABMXEHUR NyHei.

Heckoneko nHase peann3oeana ata QyHk-
1uua B Tenesnsopax Ha waccn MC991A ¢up-
Mbl LG. Bo-nepseix, Ans paboTe Cxembl MC-
NONB3yeTCcst APKOCTHOM CUMHAN, @ He CUrHa-
nel RGB, Kak B npeasayLLen cxeme, a BO-BTO-
PHIX, 3TMM NPOLIECCOM YNPABNRET NPOLECCOP.

Ycrpoicreo noeopoTa pactpa (Tilt &
Rotation)

A pymaio, wntarenmn 3Haior, 4TO B TeNleBu-
30p€e UMEETCH BHYTPEHHNAR NeTns pa3marHm-
YuBaHWA, KoTopas Heobxoamma nns pasmar-
HUYUBAEHWMA KMHECKONa W fetanen ero kpen-
nenys NpU BKAIOHEHMKU Tenesm3opa. Hamar-

vara £y

+3B

3emnun. 310 NONe NPakKTUHECKK
pPaBHO HYJIO Ha 3KBATOPE N yBe-
Nu4MBaeTcs NO Mepe Npubnnxe-
HUA K nomocam. Mone 3emiim npy

om 77 bebodo 3173

3

pabore TeneBn3opa He3Hauu-
Te/lbHO CMeLIaeT pacrp, YTO MO-

7200

et BblTe 3aMeTHO NPY UCROAb-
30BaHMK BONBLLIMX KMHECKONOB.

2172
217 7000

TDAB9L1
Prc.4y

Ana komMneHcauum BAMaHus 310-
ro nons Ha pabory kMHeckona me-
NONB3yeTCA CreunanbHas cxema
- YCTPOWCTBO NOBOPOTa pactpa
(Tilt & Rotation), koropoe ¢ no-

i

HUYMBaAHWE KMHECKONA, Kak npasnuno, npounc-
XOONT eCTeCTBEHHbIM MAarHUTHBIM NONeMm

MOLLBKD OTAENBHOM KaTyLiku CO-

31aeT KOMNEHCUPYIOLLLEE MarHnT-
Hoe none. flocnoeno Tilt & Rotation nepeso-
ONTCH, KaK «HAKNOH W BpalLeHue».

dopmMmupoBarenb BUgeocurHana ans npoBepkKku
paodoTrocnoco6HocTn moHutopa VGA

YHacro cayvaloTes Takve cuTyaumm, Korfa Haao OTPeMOHTMPOBaTh,
npoBEpPUTL UNU HacTponTe VGA MOHMTOP, a8 NOA PYKOI HeT nepco-
HaNBLHOrO KOMNBKDTEepa. B 1akom cnyyae Bam NOMOXeT NpUBEAEHHAR
HMXeE Cxema, NO3BONSIoLLan NnpespaTuTs PIC-koHTponnep cepvm 16F84
wnu 16C84 ¢ taktoBoi Hactoroi 4MIy B npocTenwnii renepatop VGA
Buaeocurnana. 9ra cxema, paspaboraunas Eric Schiaepfer (http://
www. sonic.net/-schlae/pic.htmi), Wwnpoko pacnpoctpadera B NHTep-
HeTe, NpuyeM Kak B «3abyropHom», Tak u B pycckom. K coxanenmio, B
HeM NpucyTcTByeT OLWKnbKa B Pa3eoAke HOXEK KOHTPOnnepa, a npuna-
raemas K Heii NPOLUKBKA NPeaHa3Ha4eHa ann «aouctopuyeckmnx» CGA/
MDA monutopos u_c VGA HE PAGOTAET. KT0-T0 XOPOLWO NPUKOAb-
HYNCS ;-).

Mpepnarato MCNPABNEHHYID CXEMY U NPOTPamMmMy, ananTUpoBaH-
Hyto ans VGA pexuma 640x480 60 y. Cxema (cM. pucyHok) oueHb
NpocTas U COAEPXUT MUHKMYM 31eMEHTOB, MoxeT paborars or Hara-
peikn U nogknoyaeTcs Hanpamy kK VGA Buaeopasvemy. Mcnonbay-
ercs PIC16x84 c wacroroit keapua 4 MIu. Mocne BkMOYEeHns nuta-
HUS PETYNISTOPOM YCTAHABIMBAETCR APKOCTL M3oBpaxenus. Ecnu Bce
co6paHo NPaeMnBHO, TO Ha 3KpaHe NORBATCH Gonblune Lndpbl «4:57».
McxopHeiii KOA, NporpaMmel Npueefen Ha .57, a obbekTHeIN - B Npa-
BOW KOJIOHKE; WX TAKXE MOXHO HaiTW Ha caiTe xyphana «Paanoxob-
6un» http://radichobby.tk n caitte aeTopa http://yusoft.kulichki.com/
picfiles/vga-test.zip

5V L, PIC16F84
3 Pwir
15pin min. DSub 1000pF MCLR
To Monitor =
10K L
1 o 6 (RBO
13 Y 7 |RB1
14 8 |RB2
éﬂ 1 T 5 1G osc1p2

4Mhz Ceramic Reson. _J‘E“

tOpwii Jibicerkos, r.Kpamatopck

:02000000502886
:1000R00086018316860183120615CF308C008D0O0EL
:1000BO000F309000910092009300940095009600FC
:1000C00006110000000000000000000006150610E8
:1000D0000000000063216321861000000000000082
:1000E000000086148C0B672800000610061006140A
:1000F000061006100614061006100610061006104C
:100100000610061406140614061406140610061427
:1001100006140614061406108610000000000000E5
:1001200000008614900B75280000061006100614B7
:10013000061006100614061006100610061006100B
:1001400006100614061006100610061006100610FB
:1001500006100610061406108610000000000000AD
:1001600000008614910B9528000006100610061456
:1001700006100610061406100610061006140610C7
:1001800006100614061006100610061006100610EB
:10019000061006100614061086100000000000006D
:1001A00000008614920BB5280000061006100614F5
:1001B000061406140614061406100610061006107F
:1001C000061006140614061406140610061006106F
:1001D000061006100614061086100000000000002D
:1001E00000008614930BD528000006100610061098
:1001F0000610061006140610061006100614061047
:10020000061006100610061006100614061006103A
:1002100006100610061406108610000000000000EC
:1002200000008614940BF528000006100610061036
:10023000061006100614061006100610061006100A
:1002400006100614061006100610061406100610F6
:1002500006100610061406108610000000000000AC
:1002600000008614950B15290000061006100610D4
:1002700006100610061406100610061006100610CA
:1002800006100610061406140614061006100610B2
:10029000061006100614061086100000000000006C
:1002A00000008614960B352900000610000000009F
:1002B0006321632186100000000000000000861406
:1002C0008D0OB552955280000000000000000000098
:0402D0000000080022

:02400EQ00F93F78

:00000001FF

SREKTPOHHLIE
KOMIIGHEHT b
M _CUCTEMBE

AucTtpubbroTOop

AIM, ANALOG DEVICES, ASTEC, BC COMPONENTS, DDC, HARTING,
HEWLETT-PACKARD, ELECTROLUBE, GEYER, INTERPOINT,
MOTOROLA, MURATA, PACE, RECOM, ROHM, SCHROFF,
SIEMENS, STM, SUNTECH, tyco/AMP. ZARLINK, Z-WORLD v fip.

Ykpauna, 01033, . Kues,
als 842, yn. XunsiHckas, 29
Bnagumupckas, 101

3BnexTpoHHKbIE KOMNOHEHTLI, 06opyfioBaHue SMT, KOHCTpYKTUBbI.
npOeK’TMpOBaHMe W M3roToBSIEHWE NeYaTHLIX Nnart.

chaxc: (044) 227-36-68,
e-mail: info@vdmais.kiev.ua,
www.vdmais kiev.ua

227-22-62, 277-13-56,

|
| Ten.: (044) 277-13-89, 227-52-81,
: 227-52-97, 227-42-49

WWW.QRZ.RU
FYEH P g COAH
. : N4 TBOErO
it XOBEH
© Undropmarin ann p Ternen
© [1eHCTBUTENEHDbIA KaTanor COpeBHOBaHWHA
© O6WHpHBIA pa3aen cnp A UHehop
© B ] CXBM U TeX, TALUA

© Karanor pa, BuTeNnLCKUX
© OrpomHan 6@3a AaHHBIX MO NO3LIBHLIM
© BCeMUPHBIA KaTanor AvnnomMos

© Pagvonoturensckie HOBOCTU

© ®arinoBbLIA apXMB NPorpamMmM

© YKB 1 Cu-Bu pazpentt

© QSL-6opo

56

Papuoxobbu 5/2003



. - L
; VGA Monitor Tester
(¢) Yuri Lysenkov aka YUSoft yl2@mail.ru http://

N

based on the Eric Schlaegfer s MDA/CGA Tester
Ceramic resonator 4MHz cle=1mk

e S Raag sauxabo HSync —31 4KRHz 1/

vSync=-60Hz 1/

l PR S

f yne 32cycles
{sync=16667cycles
list p-16c84, f=inhx8m
#includ <P16C84.INC>
¢ nfi, _XT_OL2 & _WDT_OFF & _PWRTE_ON

equ 0x0C
equ 0x0D
equ 0x10
€ Ju x11
equ 0x12
equ 0x13
equ 0x14
equ 0x15
equ 0x16
#define Blank bcf PORTB, 0
tdefine Point bst PORTB, 0
A7ync: macro
bef PORTB, ; horiz sync
nop
nop
nop ;
noj H .
bs PORTB, 1 ; horiz sync
endm
VSync macro
brf PORTB, 2 ; vert sync
n .
nug
nop
n-p
no
bs PORTB, 2 ; vert sync
endn
or 0
goto Start
org 0x50 + start address 0
Start: clrf PORTB
bsf STATUS, RPO ; select bank 1
clrf TRISB
bcf STATUS, RPO ; select bank 0
bsf PORTB, 2 : vert sync
LoopV: movlw Dr207*
movwf TopCount
movwf BotCount
movlw D1
movwf LCount0
movwf LCount]l
movw £ LCount?2
movw £ LCount3
movw £ LCount4
movw £ LCountH
movwf LCounté
VSync , 18

; now, the blank area at
1

lan
nop ;P2
nog ;3
call Delayl0mkS ;4
call DelaylOmkS ; 14
HSync ¢ 24
decfsz TopCou ; 29
goto lankL**pTop ; 30
nop
1 blank i 4
Flank P8
P)lnt H
irank :
L7 nk ;
nt ;9
nk ;o1
2 ink ;11
blank i1
bl1- ;1
NI N
31 .
{ 17«
Poror .
I
r
H
 vint *
*
by
1]
1
1
t
L
t
L
b
L
£l :
i H
i ;
t ;
i ;
1 ;
i ;
;)lr H
51 ;
Eoy
de
ot
SE
1 b, oank
N
)}
for

the top

Loop3:

Loop4 :

Loop5:

o

[

o

E)

=
NONNININNNIH =
AU WNF O

HSync

decfsz LCount
goto Loop2
nop
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HSync

decfsz LCount
goto Locp3

~ovas
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HSync

decfsz LCount
goto oop4
nop
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MAKPOKOATRPOAAERPYL -

RU.EMBEDDED FAQ

(npDﬂOI'I)KEHME. Hauano cm. «PX» Ned/2003, c.61-64)

>Q: A moxHO npoyutate PIC, ecnu y Hero ycraHosneHbi 6utbi
3awnTbi?

>A: MNo-pa3HoMy ans pasHelx kpuctannos. Ans PIC16CS5X/
PIC12C5XX appeca 000-03F moxHO cumTaTth (M AONpOrpaMMvpoBaTh)
v nocne ycTaHoBKM 6uta 3awmtsl. Ccbinka Ha aTy 0cobeHHOCTL ecTb B
(GVpMEHHON AOKYyMeHTaumun.

Ona PIC16C8X/F8X cywecTByioT MeToas B3noma, onybnnkoBaH-
Hble B MHTEPHEeTe, HO Lenbio flaHHoro FAQ He siBRsieTCs ux onucaxve.

Ans PIC16C61/71 cywecTByeT MeTOf B3AOMA, ONWCAHHBIA [lexa-
HoMm KaneBuyem (ccoinka nepecrtana paborars)

Ins apyrmx PIC noka HU4ero, kpome puanHeckvx MeTtofioB CHunThl-
BaHWs HEe BCTPEYanoch. 31 MeTo/ibl BeCbMa (Thicsuun "yeB™) noporoc-
TOSILLY, NOITOMY, iyMas O B3fOMe, CreflyeT NPUKWUHYTh, HE filelueBne-
m (v nydwe!) 6ypet pasobparteCs ¢ TeM HTO_ Aenaet Npoueccop, a
YX NpOorpamMmy HanmcaTb camomy?

Bonpocb! no UBICOM

>Q: Kakue Kkpocc-cpencrtsa ectb anag UBICOM u roe nx
B3ATL?

>A: Mopbopky CCLINOK Ha Kpocc-cpegcTea Ans Ubicom MOXHO Ha-
T Ha hitp: //www.svtehs.com/ru/scenix.htm. BecnnatHeix accembne-
poB No cyTh Aea - SASM, http://www.ubicom.com/tools/index.html
ot Ubicom v MPASM, http://www.microchip.com/10/Tools/pTools/
MPASM/index.htm ot Microchip, kK kKOTOpOMy HyXHO f06aBUTb Mak-
poonpepeneHus koMaHga Ubicom, http://www.svtehs.com/sxdefs.inc

MpMANYHBIM NpOrpaMMHbIA CUMYASTOD OAWH - SxSim, http://
www.brouhaha.com/~eric/scenix/sxsim/. NopaepxveaeTr TONLKO
SX18/28, nna SX48/52 ecTb TOALKO BHYTPUCXEMHLIE 3MYNSTOPL!, O
KOTOPLIX peyb NoWAET YyTh HUXe.

OcHoBHbIX komnunsiTopos C ans SX aBa, oba BnonHe paboTtocno-
cobHut u B GecnnatHoMm pexume. C ftp://ftp.htsoft.com/hitech/demo/
picdemo.zip MOXHO CkauvBaTh TpranbHyto Bepcuto Hitech PIC C, ko-
Topasi paboTtaeT 21 fieHb, a TOTOM NPUAETCs CkayaTb 3aH0BO. A ¢ http:/
/www_geocities.com/SiliconValley/Station/7733/ MoxHO ckayaTs 6ec-
nnatHeit AS2SX - npononHexuwe Hitech PIC C ans pabotul ¢ SX. BTo-
po#t komnuasitop C u C++ - C2C, http://www.geocities.com/
SiliconValley/Network/3656/c2c/c.htmi. Cnerka orpasnyeHHasi Bep-
cust BecnnaTHa, nonHasi ctout $45. 3pect xe ecTb HeNnnoxXoe cpasHe-
Hue adPexTnBHoCTH Komnunstopos C ana PIC u SX.

Ina npueepxeHues PASCAL ects n ero komnunsitop - P2C, http:/
/www.geocities.com/SiliconValley/Network/3656/p2c/p.html, ypezan-
Has Bepcusi GecnnaTHa.

WHTerpupoBanHuix o6onovek Tpu: SX-DEV, SX-KEY v MPLAB. SX-
DEV, http://www.sviehs.com/ru/products/scenix.htm npeacraenset
coboit 060n0uKy, 06bEeAVHSAIIOWYIO NPOrPamMMaTop/BHYTPUCXEMHEIN
amynsTop SX-DEV, BHewnnit accembnep MPASM unn SXASM, BHe-
wHuii cumynsitop SXSIM m BCTpoeHHbii codpT Ans obecneyexus Bcex
pexvMoB amynsumu. Ctout $150, B koMnaekT BXxoanT cOGCTBEHHO NPO-
rpamMMaTop/BHYTPUCXEMHBIN 3MYASTOP, MOflyNb PeansHOro BpeMenu
v codr. SX-KEY, http://www.sxtech.com/developmenttools.asp - ato
codT nporpamMaropa/BHyTpucxeMHoro amynstopa SX-KEY. MNonHo-
CTbio “Bewb B cebe” - HMKakuUX BHELUHMX NpOrpamm NOAKAIYUTL
Henb3si, annapaTtypa He NO3BONAET OTAAXUBATL KPUCTANMLI NPY HU3-
KOM HanpsxeHuun. OiHako NoNb30BaTLCH MOXHO. $149.

B kavecTBe MHTErpupOBaHHON 060NOYKU MOXHO MCNOMAL30BaThL U
MPLAB, po6aeve Kk MPASM ¢aiin makpoonpeaenenwit SX, komMnu-
nsTop Hitech PIC C wiHTerpupyeTcs Tyaa wratHeiM o6pasom, komnu-
nsitopul C2C++/C2C u P2C unterpupytotcs B MPLAB npvi nomowm
C2C++/C2C/P2C Rocket, http://www.geocities.com/SiliconValley/
Network/3656/rocket/index.html. Oanako BcTpoenHsiM B MPLAB cu-
MyNsaTopoM v nporpamMaropom PICSTART pns pa6ors ¢ SX Boc-
NnoNL30BaTLCS HEe yaacTCs.

>Q: Yem 3anporpammuposats SX?

>A: Jyuwe Bcero Bocnonb3oBaThesi NporpammatopoM SX-TIPS,
http://www.svtehs.com/ru/products/scenix.htm, ero MoxHo kynuts
TaMm Xe, rae u camu kpuctanns. MoxHo cobparts nporpammarop ca-
MOMY - Hanpumep, Nno aokymeutauuu ot Ubicom, http://
www.ubicom.com/techdocs/appnotes/index.html winu, Hanpumep,
Flufty, http://www.codepuppies.com/~ben/sens/pic/sx/ vnun 3aanr-
penants COMPIC-1, http://www.geocities.com/SiliconValley/Station/
7733/, nepeBens ero Ha BHelwwHee nuTaHue, nobaBuB TPaH3WUCTOP-
HbIV KAOY 1 3ameHnB CoPT.

Anexkcangp Toppec, Hetarus
Bonpocn no C166/ST10

>Q: Kakune kpocc-cpeactsa ectb gns C166/ST10 uroe ux B3aTs?
>A: Ha http://www.keil.com MoxHO ckayatb femo uVISION2.

>Q: Y470 ceifvac nponssogurcs u3 C166/ST10?

>A: Cawnt Infineon http://www.infineon.com/products/micro/
micro.htm . Ceivac u3 kpuctannos ¢ FLASH-namaTsio Nponssoastcs
SAB-C163-16FF, SAB-C163-16F25F, SAK-C167CS-32FM u B 6nvxait-
wee Bpems BuidayT SAK-C161CS-16FF, SAF-C163T-16FF, Bcnep 3a
HuMu BoiiaeT SAK-C164CH-8FM. Bce kpuctannol paboTaioT Ha 25
Mry v umetoT 5 B FLASH pasanutinoro obbema.

Bonpock! no MSP430

>Q: Y710 HyxXHO Ang TOro, 4robel Hayarb paborarte C
MSP430F1xx?

>A: B03MOXHbI HECKONbKO BapwaHToB. MNepBuit - npuobpectu y
anctpuboiotepoB Texas Instruments craprosuii Habop MSP-
FET430x110 ans kpucrannos cepvv MSP430F 11x1 (CTOMMOCTb OKO-
no $60) uan MSP-FET430P140 (cTtoumocTts okono $130) ans kpuc-
Tannoe cepuit MSP430F 14x/F 13x. B kOoMNnekT nocTaBkn aTux Habo-
POB BXOAMUT OTIAAI0NHAs NAaTa ¢ NaHenLKoW ANS KOHTponnepa, 2 KoH-
Tponnepa MSP430F 1121 nunu MSP430F149, nporpammHoe obecne-
qenpe (MNO), koMnaekT aokyMenTaumu. MO cocTonT M3 koMnunsTopa
C, accembnepa, nvHkepa, cMMynsiTopa, BHyTpucxemHoro JTAG-amy-
nsTopa (oH xe nporpammarop). Mocraensiemas ¢ Habopom Bepcus
MO nmeeT orpasmyeHve KHa pasmep koaa B 1K.

BTopoit BapnaHT - nporpammyoe obecneveHne 1 AOKyMeHTaums OT
Habopa cBo60ofgHO AOCTYNHO Ha cawite Texas Instruments hitp://
focus.ti.com/docs /tool/
toolfolder.jhtml?PartNumber=MSP430FREETQOOLS. Pa3amep ¢aiina
okono 17.5M6. Cxema oTnanouHbBIX NNaT-NporpamMmaropoB NpyBOASITCS
B ¢patinax pnokymentaumu (FET User's guide XXXXXX .pdf). Camas
npocras (MSP-FET430x110) cocTOUT U3 OflHOW MWKDOCXEMbI
74AHC?244, ctabunusaTopa 3,3 B, HECKONbKUX AMOAOB, KOHAEHCATO-
poB 1 peauctopoB. Tem He MeHee oHa no3ponsieT paboTaTk Co BCemm
¢pnewwessiMn npoueccopamu cepun MSP430. Cobparts ee camomy He
cocrtaensieT Tpyaa. Octaertcs npuobpecti cob6CTBEHHO MUKPOKOHTPOSI-
nep, v - Bnepea!

>Q: HYem MOXHO 3anporpamMmmupoBaTh MUKPONPOLIECCOPBI CEPHI
MSP4307?

“>A: Ecnm ecTb Xenanve 3anporpammupoBaTts KpucTanis ¢ pnetu-
namsiTbio, To MO JTAG-nporpammartopa ans Hux BcTpoeHo B C-SPY
naketa ot kuta MSP-FET430x110 w MSP-FET430P140. B asrycre
2000r. Ha caiTe NOABUNOCH ONWCaHuWe nporpamMaropa MSP-
PRGS430 (daiin SLAU049). On noadepxviBaeT BCe BbINYCKaeMble B
NaHHbIA MOMEHT npoueccops cepuv MSP430, B ToM uncne wt F13x/
F14x. Mporpammatop coaepXuT BHYTpu cebs npoueccop
MSP430P337 ¢ drpMeHHOM NPOLLMBKOIA, NO3TOMY KNOHUPOBAHUIO He
noppaetcs. NporpamMmuoe obecneyeHne COCTOMT 13 060N0YKK 1 Apait-
Bepa. Popmatel BH30BOB API-(yHKUMI ApaiiBepa OnMcaHbl, HTO No-
3BONsieT Hanucartb CBo 06onouky. MNporpaMMarop NoAkNIoHaeTcs
K nocnepoBartensHoMy nopTy. Mo agpecy http://www.ti.com/sc/docs/
psheets/abstract/apps/slaa096.htm nexut aokyment Application of
Bootstrap Loader in MSP430F 11x - Hardware /Software Proposal pas-
mepom 389K, a Takxe 37K apxuB ¢ npuMepom nporpammsl Ha PC
(Visual C++, xOHCONbHOE NpUNOXeHue) ANs NPOrpammmpoBaHns
MSP430F 1xx , ncnons3ysi umesHo bootstraploader. MNpuBeaen oamH
13 Bapu“aHTOB cxeMbl NporpammaTopa (HC14, crabunuzarop 3 B, kom-
napartop). o cpaBHeHUIO C Npeabiaywer Bepcueit 3Toro onucaHms
n3meHeH popMaT naketa u HekOTOpble kOoMaHabl. B fokymente yT-
BEPXAAETCs, YTO B HACTOsILLee BPpeMst NPOLUMBKA 3arpy3uvka ucnpas-
neHa. [ina crapuix KpUCTanAoB C OWNBOYHLIM 3arpy34MKOM B TOM Xe
apxviee npeanaraercs patch, koropoiid rpyaurcs B O3Y koHTponnepa
cunamu «NonyXxvBoro» 3arpysunka u 6epet ynpaenenvie Ha cebs. Kcra-
!, TaKOW Xe NpomMax y H1X u B kpucranne MSP430F149IPM - npo-
rpammupytotcs, Ho Software patch required.

Bonpocbl N0 MukpokoHTponnepam Zilog Z8
>Q: Y70 TaKoe MUKPOKOHTpONnepsi Z8, Kakue y Hux ocobeHHoC-
™" u obnacTu npumeHeuns?
>A: MukpoxonTponnepsl Z8 - 310 8-paspsigHule CISC-konTponne-
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pul. Ha 6opty ot 124 go 220 peructpos o6Wero Ha3Ha4eHus, KoTo-
pble MOryT aapecoBaTbCl HenocpeaCTBEHHO NO afpecy UM Kak pe-
rucTp B TekyweM 6aHke permcTpos. 4 Mnapwux 6airta 8 perncTpo-
8OM aline 0TBeAEHO Nof, NopTH BBoAa-8rBoAa. CTapwas 06nacTs B
16 GaiT oTBEAeHa AN PerucTpoB cneumanbHbix GyHKUUA. ApXUTEK-
Typa He COLePXMT akKyMynaTopa Kak TakoBoro. B kauectse npuem-
HUKa pPe3ynbTaTa MOXeT BHICTYNnaTh NIGON PErncTp, YTO YMeHbwaeT
KONMYECTBO NEepecHNoK U cokpaliaeT o6beM Kofa NporpamMmMel.

OnpepenenHsie Mogeny Z8 no3BonfioT NOAKMIONETL BHEWHIOKO na-
M$ITb A@HHBIX W/1nn nporpaMM. CTek MOXeT HAXOAUTLCA KaK BO BHYT-
penHem, Tak U Bo BrewneM O3Y. ApxuTextypa npegycMmatpusaet
TOnbKO 6 NpepbiBaHuit. OBbINHO - 4 OT BHEWHWX CUrHAN0B U 2 OT Tan-
Mepos. Ecnu no6agnsieTca MCTONHUK NpepbiBanus (Hanpumep, UART),
TO ero NpepLBaHus CaAATCs yXe Ha CyLIeCTBYIowmMe BEKTOPHI, KaK
CNefiCTBME - HYXHO aHANU3NPOBaTh AONONHUTENBHO UCTOMHWUK Npe-
puiBaHus nporpammio. bonee nogpo6He o6 apxuTekType Z8 npotn-
TaTtb Ha hitp://www.zilog.com O6nacty NpUMeHEHUMA NPaKTUHECKK
nobuie, He Tpebyiowwme oneHb BICOKOro BeicTpoaencTeus. 1o npuee-
[leHHbIM NapaMeTpam noTpebnenns MOXHO CKasaTk, NTO Z8 enonHe
MOXHO NPUMeHsITL B YCTponCTBax ¢ 6aTtapeiHbiM nuTanueM. Hanpu-
Mep, ans Z86E04 3assneno norpebnenvie 80 MxA npu 3,2B n 32 kI,
B aKTMBHOM pexuMe n 1 MKA B pexvMe ocTaHoBa.

>Q: Kakue ocobeHHOCTH OTnanky ycrpoitcra ¢ Z8 cywecrsy-
101? lMpy nomowyy Yero ornannTe nporpammy Ans Z8? Kak u dem
MOXHO 3anporpammmpoaars Z8?

>A: MukpokoHTponneps Z8 B cBOeM BONBLIMHCTBE BbIMYCKAOTCA
TONBKO € MACOYHBIM WM OfIHOKPATHO nporpaMmupyemeim 13Y. Bui-
NyCKakTCA HECKONLKO TUNOB Z8 © YO-EPROM, HO LeHa3 Ha HUX O4€Hb
BLICOKa NO cpaBHenunio ¢ OTP, 1 OHM NOAXOOAT pasee HTo Afk Npo-
BEpKM YCTPONCTBA Ha KOHEYHOM OObekTe, KOrfia HEBO3MOXHO NpuMe-
HEeHWE 3MynaTopa.

BONbLUWKMHCTBO YyCTPOMCTB € Z8 (0coBerHHO Mnaftimx Mogeneun
Z86E02-08, koTOpHE HE NOALEPXUBAIOT BHElHee T13Y) MOXHO oTNa-
OUTh TONLKO NpU NOMowy amynatopa. fNonntuka Zilog B o6nactu ue-
HOOBpa30BaHus Ha SMYNATOPL O4eHb APYXECTBEHHa MMEeHHO ANs pas-
paboTiMKoB. AMYNATOPLI NPOAAKNTCH NO 0BONLHO CMEUIHBIM LiEHaM,
€CN CPABHMBATL MX C LEHAMU Ha 3MyJISITOpH N APYIMX CEMENCTB
MK (PIC, AVR...). Mo MOMM cBefieHUsiM LIeHa Ha aMynsTop, noaaep-
xvsaiowmit MK ot Z86E02 oo Z86E40 cocraensieT Mexee $100. Smy-
NATOP SBNSIETCS U NPOrpaMMaTopoM B OAHOM dnakoHe. IMynaTop
noaaepxusaioT 2 o6onouku - ZDS n ICEBOX (BO3MOXHO €CTb U AipY-
rue cTopoHnnx ¢upM). O ZDS GypeT ckasaHo nogpoBHee Huxe.
ICEBOX - poctatouno npumuTueHas obonouka. Ocoboro cepsuca He
3aMeueHo, HO ANA HECNIOXHBIX NPOEKTOB ee BNofHe A0CTAaTOHHO.

pU MCNONBL3OBAHWM IMYNATOPA HYXHO UMETh BBUAY HEKOTOPLIE
ocobeHHOCTH NOPTOB BBOAA/BHBOAA aMynnpyeMoro MK v Toro umna,
KOTOpBIF UCMONL3yeTcs B aMynarope. Hanpumep, cTouT o6patuTb
BHMMaHWe Ha TUN BXOfAa, KOTophii B MK MOXeT He umeTb Tpurrepa
LUiMuTTa, @ B aMynaTope uMeTb.

>Q: A Ha YeM, cOBCTBEHHO, nporpamMmupoaars ans Z8?

A

1. MakeTt ZDS (Zilog Development Studio). Ceo6oaHO nexut Ha
http://www.zilog.com B pasgene Development Tools anst Z8. 310 vk~
TerpvpoBanKas cpefia paspaboTku, KoTopas BkilovaeT B cebs acceM-
6rep, OTNAANMK M MHOMO pasHeiX «derHevek» Nno opraHusauum un oT-
nagke npoekta. flofaepxueaeT sce BMaH 3MyNSTOPOB M COOTBET-
CTBEHHO OT/IAfIKY HA YPOBHE WCXOAHBIX TEKCTOB M NpouMe npenectu.

2. Ha caiiTe Zilog npeanaraeTcs ewe oAvH nakeT ans paspaboTku.
Bot Bbifepxka 13 readme "ZILOG Z8/Z8PIus Tool Set Release 4.05".
daiin naswieanca z8cc405p.exe v 3anumMan okono 2.8M. B naket exo-
amT Komnunatop Cu, accembnep, nuHkep, 6ubnnortekapb, AOKYMEH-
Tauma 8 pdf. Hukakon IDE neT. Bce paboTaeT 13 kOMaHAHON CTPOKU.

Bonpochi no Fujitsu MB90OFxxx (F2MC-
16LX)

>Q: ECTb 51 CMEXHbIE 110 803MOXHOCTSM KOHTPOeps! ¢ el
noTP?

>A: Tonbko npeactaButenu cemelictea MB90x650:
MBO90F654A(Flash) 1 MBOOPE53A(OTP). Kopnyc u nepudepus y 3Tmx
MUKDPOKOHTPONNEPOB OAMHAKOBbIE, OTMMA Takme: MBOOFB34A - [2.4
.. 3.6V], Flash 256K, RAM 8K MBI9OF653A - [2.7 .. 5.5V], OTP 128K,
RAM 5K

>Q: Q: Yro ocobeHHoro y cemesicTsa 16LX ¢ HanpsxeHunem nu-
ranus 5 B?

>A: figpo npoueccopa NUTaeTcs oT BHYTpeHHero crabunusartopa
Hanpsxenus Ha 3 B, TpeByeTcs ofiuH BHEWIHWIA aneMeHT - 6noKMpo-

R FIDONET

BouHan eMKoCThb Ha 0.1Mkd. 3a cueTt 3Toro cHuxena notpebnaemas
MOLWHOCTh Ha 60% U ynyyuleHa yCTOUMMMBOCTE K NOMEXaMm.

>Q: Kaxme ocobeHrocTy paborsl TakToaoro reteparopa?

>A: Kaxpeiit UART nMeeT BOSMOXHOCTL NONy4aTh TakTMposaHue
OT OfHOrO M3 TPEX UCTONHMKOB OMOPHOMN 4aCTOTLI:

1. Dedicated baud rate generator CkopoCTk nepefaiy MOXHO Bbl-
yucnuTb No Gopmyne

F/(div * 104 * 27n), F - TakTOBan wacToTa npoueccopa , div - genn-
Tens ¢ koagpduumeHToM oT 1 40 8, N - MOXET NPMHUMATL 3HA4eHKs OT
1 po 4. TabnuLly CKOpOCTe Npu OCHOBHOI “acToTe 16 MU € ykasa-
HUEM 3HaNeHWi, 3anvcuiBaeMuIX B pernctpel (8 gpopmate XLS) Mox-
Ho B39Th 3aeck: http://www.fme.gsdc.de/pdf/an-baudratecalculation-
sheet-vi-1.xls

2. BHyTpeHHUii neperpyxaeMsiil TalMep (KOTOpLIV B CBOIO O4epesb
MOXeT WUCMONbL30BaTh 19 AeNeHUs OCHOBHYIO HacToTy npoueccopa
WM BHELIHWIA reHepaTop)

F/(div timer * 16 * (n+1)), F - TakTOBas vacTOTa NpPOLLECCopa, div
timer - BxogHOW genutens TarMepa (2,8,32), n - 3navexue, 3arpyxa-
emoe B Taimep. Mpumep pacueta ckopoctu UART ans koHTponnepa
F543 ecTb 30eChb:

http://www.fme.gsdc.de/pdf/an—baudratecalculation-v1-1.pdf

3. Brewnuii rerepatop (f<t MIu). B aToM cnywae ckopoCTk nepe-
nauu 6yner f/16. [na ckopoctn 57600 Hyxen renepatop na 921600
My

>Q: Kakost TemneparypHbif ananasoH?
>A: Y Bcex He xyxe yeM -40...+85°C, nekoTopkie paboTaioT u npu
+105°C.

>Q: Kak opraHn3oBadbl nopTbl BBOfla/ablaoga?

>A: Y Kaxgoro ropta ects gga pernctpa - PDRx u DDRx. PDR -
pervcTp panneix, DDR - perncTp nanpasnenus. BHyTpenHux noaTs-
MVBAIOWMX CONPOTMBREHMIA HET. Bxoasl/Bbixoasl KMOTM-coBMecTuMb.
Bce BXOOb UMEIOT rucTepeanc. TOK BEIXOAA +/-4 MA, MMNyNbCHBIN -
15 MA.

>Q: Kakue coBmecTumsie ¢ PC CKOpOCTH NoOC/IeAO0BATE/ILHOIO
nopTa MOXHO NOAy4uTL?

>A: INpu ocHoBHoi wacTote 8 nnn 16 My - 1200*(2°N), rae N=0...5
(1200...38400). [ina 60nee BbICOKMX CKOPOCTEN U3 CTAHAAPTHONO PAAa
HEOBX0AMMO UCNONL30BaTL NOAXCAALMI NO HaCTOTe OCHOBHOW reHe-
patop unu xeapu unu Taktmposate UART OT OTAENBbHOMO BHEWHEro
rexepaTopa.

>Q: Kak sanporpammMmposars KOHTpornep?

>A: Mpouye Bcero wepes nocnefesartensHeiii NopT. Agantep (eHe-
WHWIA MW Ha NNaTe) [OMKeH COornacoBuiBarth ypoBHu RS232 u KoH-
Tponnepa. MporpamMmuoe obecnevenve ana sanvcm Flash nocrasns-
eTcs cBobOaHO, OIHAKO HaCTOTa TaKTUPOBAHUS MOXET ObiTh TONBKO
4,8,16 MI'y (ons nekoTopeix 6,10,12 ML), Bonee NpoABuHYTLHIA NPO-
rpaMmaTop ecTs Ha http://f2me.nm.ru/isp_f2mc/index.html. Tunosoe
BpeMa NporpaMMUpoBaHWUA oaHoro GaitTa - 16 MKC. pn ncnone3cea-
HUM aCUHXPOHHOIO MHTepdenca MakCMMarnbHO BO3MOXHas CKOPOCTb
38400 6uT/cex (npv ocHOBHOM HacToTe 16 ML) n 64K nuuytes 17
cexyrf. C CUHXPOHHEIM 3AaNTepoM MOXHOC nonyunTh Ao 500 k6ut/
cek 1 64K 3anmuiyTea 3a 2 CeKyHbl.

>Q: e MOXHO NONY4UTL [OKYMEHTaLuo?

>A: [locnegHue Bepcun [OKyMeHTauuu ecTe wa http://
www.fme.gsdc.de/gsdc.htm. CD-ROM MmoxwHo 3aka3ate Ha hitp://
www._fme.fujitsu.com/products/micro/techform.htmi . CD takxe co-
[lepXuT nporpammuoe obecneyenmne Ana paspaboTku U OTNAAKM NPo-
rpamM. 3a AOKyMEHTaUMel 1 NporpamMmHbiM 06eCNENEHNEM MOXHO
TaKke 3anTn Ha hitp://f2mc.nm.ru/index.htmi

>Q: Y10 HeobxoaUMO AN NOSYHEeHNT BO3MOXHOCTU UCIMO/L30-
Barb yTunuTel ananusa (C-analyzer & C-checker) ?

>A: BoT uto oTBETMNM B npefacTaBuTenscTee: “The software packs
Analyzer and Checker are only available to those customers having
bought our Emulator system.”

OTBeTbl Ha BONpochbl 00
MHCTPYMEHTaX pa3paboTKn

>Q: Kakme npeumyLiecTBa CYLeCTBYIOT 1pU UCMNO/Tb30BaHNHN
yHuaepcanbHoit IDE npy paboTte ¢ pasnuyHbiM UHCTPYMEHTapuem
u kpocc-cpeacTaamu?

>A: Korpa paspa6oTuuk ocBauBaeT HOBHi panga cebs
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MACPOKOHTPOAAERPL -
MUKDOKOHTPONNEP, TO Npexae BCEero n3y4yaercs CTpykTypa u
opranumnaaums atoro MK u Begetcsi NoMCK KpoCc-CpeacTs Ansi 3Toro
MK. Ho He CTouT 3abbiBaTh, 4TO B KOHEYHOM UTOre NporpaMma nu-
weTcs B TEKCTOBOM pefaxkrtope, a CBOWCTBA U CepBUC,
npeaocrasnaemMele 3TMM pefakTopoM, ONpeaensioT CKopocTk Habopa
TEKCTa NporpamMMmel, CKOPOCTb NoMcka HeoBXoAMMbIX HYacTel B TEKCTE
NPOrpaMmMel M CTPOK € OWWBKaMM nocne TpaHCaUmK.

B KOHE4YHOM WUTOre xayecTBO pefakTopa B LOCTAToNHO Gonbuion
CTeneHn onpeaensieT CKOpOCTL peannaasmm npoexra. OYeHb MHOTne
KOMNUNATOPLI MOCTABNAIOTCH B KOMNekTe ¢ cobcreenHoi IDE, Ho
TPammThk BpeMs Ha 0CBoeHue HoBOM IDE B xax oM npoekTe ¢ HOBLIM
MK oyeHb HeBurofHo. Kpome T10ro, Takue IDE o4eHb H4acToO
NpefocTaBnaloT HE CTONb 06BLEMHEIN CEPBUC, Kak XOTENOCH 6l ECnu
pa3pabotunk paboTaeT He CTPOro ¢ onpefdeneHHsiM knoHom MK, a
vMeeT B pasnuuHbix npoekrax 3-4 ux supa, 1o Bonpoc 06
yHusepcansHon IDE BcTaeT foBonbHO ocTpo. Beab fepxarb 8 nams-
TW rOpsiMe KNaBuLLKM M CBOMCTBA AN 3-X pasnnyHbIX pefakTopoB yxe
A0CTaTO4HO CNOXHO. 3AECh €CTh 0AHO "HO". HEKOTOpHIE KOMNUNATOPH
NOCTaBNRIOTCH UHTErPUPOBAHHLIMU B COBCTBEHHYIO IDE U He umeioT
BO3MOXHOCTM 3anycka n3 kOMaHgHOM cTpoku. Ho, k cyacruio, gocra-
TO4HO 6ONBLIOH CNEXTP KOMNUNSITOPOB BCe-Taku paGoTaer C KOMaH-
HOV CTPOKOW 1 MOXeT BbiTh BCTPOEH B yHMBEpCanbHyo IDE.

> Q: Kaknmy MuHUManbHbiMy CBOMCTBamMyu fosxHa obnapars
yuusepcanoHas IDE?

>A: naBHLIM CBOMCTBOM IDE siBNsieTCH BO3MOXHOCTL 3aNyCKa BHE-
WHVX NporpaMM € napameTpamm, 0683atensHo - NO ropsiiMM Knasu-
LLAM U XenatensHo C BO3MOXHOCTbLIO HACTPOMKM 3THX knasuw. KpaiiHe
xenarensho, 4Tobul IDE oBnanana Bo3MOXHOCTHI0 06paboTku daii-
NOB NOCNE BH30Ba BHeWHeN Nnporpammsl (Hanpumep Ist, map gaiinel)
C BLIBOAOM co0bLieHnit 06 owmnbkax B cneumanbHoe 0KHO, a B NydiiemM
cny4ae u NoACBETKON COOTBETCTBYIOLMX CTPOK NO TEKCTY NPOrpamMMet.
MpuueM HeobnA3aTeNbHO UMETL HABOPOUEHHHIN SI3bIK ONUCAHUS pas-
6opa Takux (ainnos. BapmaHt NoCT-NpoLLECcCOpoB, NPUBOASILLMX Bbi-
Aauy x eauHoMy Buay (kak aTo caenano B «Turbo-cpene» Borland),
MOXEeT 0xa3aThCa Npolle B peanisaummn n rbue.,

B kauectse napamertpos IDE ponxHa ymeTh nepefaBartb Kak
MUHUMYM UMs daiina B Tekywem okHe peaakTopa. OyeHb NonesHo,
ecnu IDE ymeeT nepefiaBars B NapaMeTpax Takne 3HA4YEHNSi KaK: UMst
npoekTa, uMs Texyulero darina 6e3 paclumpenus, paclumperve ¢an-
na, Tekyuwui karanor, uma kaxoro-nnbo rnobanvHoro ¢aiina c
pacwmpenuem 1 6e3. NonesHo B ka4eCTBe 3Ha4YeHus nepeaasarb "Te-
Kylliee "CnoBo” - KyCOK TEeKCTa BleBO-BNpaso oT xypcopa. “Cnoso”
orpaHnumsaeTcs npobenamu nnbo (nyyiwe) HacTpaneaeMuM Habopom
cumBonoB (ckaxem, “(){}[1.\"\t\b").

Hennoxo, ecnu IDE nopaepxusaer B cOCTaBe NpoeKTa HEKWI Ha-
60p "NapameTpoB CO 3HAYEHWSIMW™ U NO3BONSIET Nepeaasatsh B KO-
MaHOHYIO CTPOKY 3HaYeHWs NapameTpoB No Ux uMeHn. Takum obpa-
30M yaobHO nepexnioyarb pexum KOMNUASILMKM NpOeKTa, Lenesoi
KPUCTan, BapMaHT "HarnosHeHN” KOHEYHOro U3AeNns PyHKUMSIMUA.

B KOHEYHOM UTOre 370 MOXET BLITh €AMHbIN MEXaHU3M, MPOCTO €CThb
napameTphl, 3afasaeMule NONb3OBaTENEM, U NpegonpeneneHHue
napameTpbl "UMA NpoekTa”, “ums Texywiero ¢ganna” u T.4. Takxe oon-
xHa 0becneunBaTbCsl BO3MOXHOCTL "NMPUKNENBAThL” K 9TUM MMEHaMm
pasnuuHLie CTPokK (T.€. (POPMUPOBATL CTPOKY ANS BLIZOBA KaK HEKo-
TOpYyK "GOPMaTHYIO” U3 TEKCTa 1 CneLnocneaoBaTensHOCTEeN, 03Ha-
HaKLWMx 3Ha4YeHs HeoBXxoAMMBIX napameTpos). B atom cnyuvae npu
nomouwm bat-pannos unu makefile MOXHO HaCTPOUTL MaKCUMANLHO
yaoOHO 3aNyCK BHELUHUX NPOrpaMM. Hennoxo Takxe fatb BO3MOX-
HOCTbL NOAPENAKTUPOBATL CTPOKY 0 BbI30BA.

OueHb nonesHoe (BoobLUe rosops, Ha rpaHu 06$3aTenbHOCTA - HEe
COXpaHsiTh X€ BCe OTPEAAKTUPOBAHHLIE (haiiNk BPYUHYIO Nepep, Kax-
A0 NepexoMnuasiuuen) CBOMCTBO - BO3MOXHOCTE COXPaHEHUS
Tekyulero aina, nbo BCEX OTKPLITHIX Painos Nepes BLI30BOM BHELL-
HEelW Nporpammel. HeobxoaMMo Takxe NepeoTKpbIBaTh 3T (hains Noc-
Ne BO3BpaTa u3 BHEWHen nporpamMmel (a Hy BaApyr § indent nossan
MK CKaxem B OAHOM 13 OKOH cupen .Ist - ¢pann), unu nocne Bozspara
13 BHELLHEN NporpamMMel NPOBEPSITL HE U3MEHUNCH N dain, u 3ana-
BaTh BOMNPOC - @ HE Neperpy3nTs nn?

IDE 6e3ycnoBHo AomkHa obnanarth MOWHON U ya06HOM CUCTEMOI
NoucKa 1 3ameHH CNOB B TEXCTe, NpefoCcTaBnsiTL ynobHue cpeacrea
PeaaKTMpOBaHUA 1 NPaBKM TeXCTa. MUHUManNbHBIE BO3MOXHOCTM AON-
XHbl BBITL HA YpOBHE, NPEAOCTABNSEMOM Nepeaayein Texywero cno-
Ba/BBEAEHHOro 0bpasiia BHeWHel NporpamMme grep u 3arpysku Bbi-
naum grep B okHo coobuwennin 06 owunbkax. Ecnu scTpoerHas cucre-
Ma rnoucka no3sonsieT MeHblle - 0co6oro cmeicna He umeer. T.e. gon-
ro 6pec no find next ¢ 06pasuom, a NOTOM NOBTOPSITL 3TO B CREayIO-
LieM OKHe - 310 (pakTuyeckn Huyto. Fopasao yaobHee 3apars grep-y
BbID@XEHUE U B OKHE BLICTPEHBKO HATU HYXHYIO CTPOKY, NPUYEM Npo-
CMOTpeHbl 6yayT BCe 3afaHHble (aiinel NpoekTa.

OueHb NonesHsIMN QYHKLUUAMU MOXHO CYMTATb. BO3MOXHOCTb
HaCTPONKMN HA COBCTBEKHEIN CUHTAKCUC C NOACBETKOMN KNMOYEBLIX CNOB,
OTCNEXMBaHWUE CKOBOYHBIX BLIDAXEHN C UHAMKALMEN NAPHOCTU CKO-
60K, nepexof € Tekywen ckobxn Ha NapHyl, NOCTPOeHKe AepeBa
npoexTa nNo onpegeneHHuM nNpasunam. C NOCTpoEHUEM AepeBa Mo-
ryT 6bITb HEKOTOPLIE CNOXHOCTU, TAK KaK HEAOCTATOMHO MPOCTO NO-
BUTh BXOXAeHus ¢annos no #include n ero sapnantam. Boamoxna
BeAb CUTYaLMs TUNa

#if DEBUGLEVEL > 1
#include "debugprn.h”
#endif

1 ANs KOppeKTHol ee 06paboTkn HeobxoauMOo 3HaTL, onpeaeneHo
nms DEBUGLEVEL unu Het, ero 3HaueHune. A onpefenesue Moxer
Npon3BoanTLCS (M BEPOSITHEE BCEr0 NPOM3BOAMTCS) HE B paHee npo-
CMOTpeHHbIX h-ainax, a rae-To B kioyax koMmnunstopa 8 bat-gpan-
ne unn 8 makefile. Kcratn, ueHTpanu3oBaHHOe BefieHue “napamer-
POB NPOEKTa” C Nepefayen UX BH3bBaEMbLIM NPOrpaMmMam B 3TOM Cny-
Hae NOMOXET - MOXHO ONpeAeNnTL NapaMeTp Ha CAMOM BEPXHEM YpOB-
He 1 Nepeaasarb Npu Bu30Bax. Ho MoryT 6uiTe 1 6onee CNoXHLle Ba-
PUaHThl, NOITOMY HENNOXO MMETh BO3MOXHOCTL BBeCTU B IDE 3a8u-
CUMOCTK "CHapyXu”, Yepes TEexCTOBH (ann npenonpeneneHHoro
¢opmara. Torga MOXHO MCNONBL30BAThL BHELHUE YTUNUTH COOpPKM
3aBUCUMOCTEN.

>Q: Yro rakoe ASMED?

>A: On (http://www.geocities.com/altor.geo) 6uin coenan 8 CBoe
BPEMS$ YUCTO ANIN NMYHOrO NONL30BAHUS U XOTS U MNPEANOXEH BCEM
KENAIWMM, YbM NOXENAHUSI U 3aMEYEHHLIE rMIOKK CTapanuch UCNpas-
NATLCSH, TEM HEe MeHee ocTancs B Buae 6etn. MNpexae Bcero - ecrb
nga sapuanTa, nonHein ASMED, n ASMED Light. Light - co6cTeeHHO
3TO MNPOrpaMMa, Ha KOTOPOM OTKaTLIBANMMChL TEXHONOIUM, NPUMEHEH-
Hble B NonHoOM Bepcun. BeinywieHa 8 cser no npockbe nontsosarte-
newn, nocne "npu4ecHBaKns”:

- 3TO MHOrOOKOHHHIN TEKCTOBLIN peaaxTop, pasmep (Gannos Heo-
rpannyeH;

- NOAAEPXUBAET HECKONLKO NOACBETOK CUMHTakcuca (Asm, C, Pas,
HTML, Basic u Text);

- 5 3apaBaeMuix NoONL30BaTENEM "TyNn30B", T.€. BLI30BOB BHELUHUX
NPOrpamMm (KOMMNUIRTOPH, NPOrpaMMaTopbl, OTNAANUKM U T.1M.);

- "cneunancHoe” coxpaHeHue Texkcra B suae html unu rif - pasyme-
eTcs BCe cTangapthule gyHkummn pepakropa - Undo. Redo, Copy,
Paste, Find, FindNext, Replace, u T.4.;

- pabota c oxkHamu: Tile, Cascade, Zoom, nepexof Mexay
OKHamu ;

- onepartuMeHad cMeHa paamepa wpudrta ([ u 7], kaKk B
Hetckeine) ;

- paccraHoska A0 10 METOK B KaxaoM OKHE W Nepexof K HUM
("Kn,”Qn, xto paboran B nobom Bopnavge NonmyT), METKM BUAUMI
Ha 6oparope cnpasa oT TekcTa.

Monnas sBepcus ASMED:

3aeChb peanM3oBaHo NOYTU BCE, O 4EM FOBOPUNOCH B OTBETE Ha
npeasaywmnin Bonpoc aasHoro FAQ'a, nockoneky npu co3pandum
ASMED’a yuMTbLIBANUCE NOXENAHUS yHACTHUKOB KOH(EPEHLUM
Ru.EMBEDDED :)

M3Ha4vansHO CTaBunach 3afaqa caenarb cpeay MakCUManbHO yHU-
BepcanbHon. T.e. 4tobbt NpakTUYECKH BCE NONb3OBATENL MOI HACTPO-
MTb NOS, CBOU HyXAbl. YMeET pasdymeercs Bce 4To UM Light, nnioc cne-
aywouee:

- Bonee pas3BuTLIN UHTEPdENC yNpaBneHusi, NaHenM C KHOMKamm
YMEIOT CKNaaplBaTLCH U packiafbBaTeCs (NOXoxe Ha Hetckeinn), "nna-
BaTh” OTAEJILHO OT OKHa MPOrpamMMmel, “"LENNNTLCH” KO BCEM KPasM OKHa,
KPOME HUXHETO;

- BCE KHOMOYKM Ha NaHensix HacTpamsBaltTCs Ha UX BUAMMOCTL U
pacnonoxexue;

- BCE HACTPOMKM COXPaHSIOTCH B KOHPUIypaLMOHHLIX aiinax, Komx
MOXeT BbITb CKONBKO YrofHO MHOrO;

- BHU3y €CTb OKHO "Messages”, B KOTOPOM BbIBOARTCS PE3yNbTaThl
paboThbl BHEWHWX NPOrpamMMm U Npouee;

- HAaCTPOIKa packpackn CUHTakcnca MoxXet BTk CAenaHa Ans Yero
yroaHo (8 Light Bepcumn 5 cMHTakCcMCOB BWUTEE HAMEPTBO B Nporpam-
My) CamMuM Nonb3osarteneM. B HacTosiLee BpeMsi UMEKOTCH HACTPOi-
xm ans Text, C, C++, Pascal, JavaScript, Java, HTML, SQL, Lisp, ini-
files, accembnepw 8080, Z80, MCS-51, PIC, AVR u ADSP;

- KPOME NOACBETKM CUHTAKCMCA, 33flaHHHON $3LIKOM, NO onpe-
fenerHHbIM, 3aaBaeMbIM NONMb30BATENEM NPaBUNamM, U3 Texcra
MOryT M3BNEKaThCs, HaNnpUMep, Maxkpockl, KOTopble Takxe 6yayrt
noaceeumBaThes (T.e. AMHaMnyeckoe NONoONHEHNE CUHTaKCUca BO
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Bpems paboTsl);

- eCTb HaCTpaMBaeMbIe NOML30BaTENEM TeMNNeVTbl A8 reHepaunn
CTaHOAPTHLIX KOHCTPYKUMik (Hanpumep if(... Jthen (. . telse{ ...} )

- BOCCTaHOBNEHME nocnefHen paboTsl Npu 3anycke 1 nepesarpys-
xe ¢aina, N3MEeHeHHOTO BHELUHE NPOrpamMMon;

- HEOTPaHWHEHHOE YMCIO “"TYN30B”, B KA4ECTBE KOTOPbIX MOTYT ObiTb
KaK Mporpammbl (exe), Tak u KomaHaHble ¢pains B cobcTBEHHOM Op-
mate. lMpy 3T0M HACTpanBaeTcsl noBefeHre AcMesa Bo Bpems pabo-
Thi KAXOOro Tyn3a (napannencHas pabota, GnokmposaHue A0 3asep-
LUEHWS BHELLHE NporpaMmbl) - 06paboTka pe3ynsTaTos paboTsl BHe-
LUHUX MPOTrPaMM U1 BLIBOL, UX B OKHO COOBLIEHWI € MCMoNb3oBaHnem
"PUNLTPOB”, HanpuMmep npeobpasyoLtux GopmMar error-danna Kom-
nunsTopa B dopmar Acmepa. PunbTp MoxeT ObiTh OTAENBHON MPOo-
rPaMMOit UK CKPUMTOM, HAMUCAHHBIM HA BCTPOEHHOM B ACMEL, "nces-
no-bencuke”;

- nepexop K Mecty olubkn B TEKCTE NPorpammbl;

- paboTa ¢ "npoekTamMn”, T.e ¢ pasHooBpasHbiMy pannamm, umero-
MMM OTHOLLEHWE K MPOeKTY. ITO MOryT BbiTb CONYTCTBYIOLLME (aii-
nbl, HANPUMEP PUCYHKU 1K OKYMEHTaums B Bopae, nnu OCHOBHBIE
paiin.l. Mpuuem ANs OCHOBHLIX (hainnoe aBTOMATUHECKN CTPOUTCH "ae-
peso npoekra”. T.e., 3Has nepshiit ¢aiin NpoekTa, Hanpumep .G, Ac-
Mep[ NpocMoTpMT BCE BXOASWwMe .h u .c, .iNC 1 HapucyeT Aepeso B
OTAENbHOM OKHe;

- cienaHo NycTb 1 NPoCTOe, HO NOAE3HOe CPEACTBO BEAEHUS BEp-
CUil MPOEKTOB, C COXPaHEHMEM B BUJE ZID-apXuBa, CpaBHeHneM Bep-
cun n T.n.

- KpOME xenna no camomy AcMealy, HacTpavBaemble Bbi30BbI eLe
HecKOoNbKMX xenn-¢hannos, B TOM HMGNE KOHTEKCTHO (T.€. MOXHO NoA-
KAIOHMTB Xenn ro KoMAMASTOPY, MO CamMoi OJHOKPUCTANKE, C KOTOPOH
Bhl ceiqac paboraerte, U T.4.);

- "netyunit xen” (fly help) - asToMaruuieckun nokaselisaercs 0[HO-
CTpoMHaa Nopckaska, B cliyyae, ecnu Kypcop CTOMT Ha OMMCAHHOM
cnose. dopmar danna "neTy4ennofckaskn” - NPOCTON TEKCTOBLIN, YTO
Nno3BONSET NErko ero NONONHATb;

- Ha xony nepekniouaemoe syntax highlighting on/off, wrap on/
off auto indent on/off, BUAIMMOCTL HOMEPOB CTPOK Ha NpasoMm 6op-
aKope, BUAMMOCTb CNEeLCMMBONOB (npo6enos, Tabynsiuun, Nnepeso-
DOB CTPOKM};

- coxpareHue B popmare .rtf u _html;

- nowck B arnax (Grep),

- eCcTb MEeXaHu3M B3auMoLencTBus ¢ nnarvHamm (B suge dil). B
nprHUMNE, B BUAE NNArMHa MOXHO Peanu3osatb KOMNUASTop, OTnaa-
HUK U T.4.

Teoperuyecku NNaHUpOBanOCh, HO HE CAENAHO ewe cnefyloulee:

- pucoBaHme BNoK-CXeMbl anropuTMa,;

- reHepauns 3aroToBKM MOL NPOrpaMmy, Ha ocHoBanuu Bnok-cxe-
Mbl, T.€. B cyLHOCTM RAD;

- JOBECTU [0 YM3 B3aUMOLEWCTBME C NNarnHamu;

- NOYCTPaHsTb BCE NIOKK :)

- MHOIO 4€ero ele, HYero § Cen4ac n He BCIIOMHIO.

Baste ASMED moxHo Ha http://www.geocities.com/altor.geo 6ec-
nnaTHo.

> Q: Y7o Takoe SlickEdit?

>A: Visual Slickedit 4.0c pnocryneH ¢ http://amx.virtualave.net/
vs40c/vs40c.rar, vs40c.r00 . . vs40c.r14. 310 He aucTpubyTue, Npo-
cTo o6pas katanora.

> Q: Yro rakoe MultiEdit?

>A: Jly§wuin penaktop Bcex Bpemed W Hapopos - 310 MultiEdit
(ME). MNocnepHuin penu3 - 8.0] ans Win32. Buisaet 6eta 9.0 .

+ ABCORKITHO 1 MONHOCTBIO KoHGUrypabeneH, BNOTb A0 NOMHOTO
U3MEHEHUS nHTEpdenca.

+ BHYTpeHH!it MONHOMYHKUMOHANLHLIA Makpos3blk (Tuna kak C).
BrionHe MOXHO NCaTh HACTOSLLME MPOrpaMMel.

+ lMpunaratTcs UCXOOHUKN BCEr0 UHTEpPdENCa, HanncaHHbie Ha
MaKpOSA3bIKE, 1 KOMMUNSTOP K HAM.

+ Syntax highlight, nerko HacTpaveaembiin Nog BCe, 4T0 YrofHo.

+ Mopknioyaercs k NoboMY KOMMUNATOPY G BLIBOAOM B stderr.

+ B koMnfekTe - rotoBble kongurypauuu nog BC, Watcom, Delphi
nT.n.

+ B koMnnekTe - roToBbIe HACTPOIKM Mo BONLLUMHCTBO U3BECTHBIX
A3bIKOB NPOrpaMm1MpoBaHus, B TOM Hucne html.

+ Version control.

+ Macca NpUSTHLIX MENOHeN, Tuna: OEM/ANSI kopmpoBka, otcre-
XUBAHWE YPOBHS CKOBOK B BLIPAXEHUSX, NPON3BONbHOI ry6uHeb undo/
redo, ynoBHB nepekniovatent OKOH AN paboTbl € Ky4e OTKPLITbIX
¢arinos, 0TMeTKA U3MEHEHNI 1 MHOrO€e [pYyroe.

- Kommepueckuin npogykr. Liena nonHoro komnnekra: $200. Oopo-
ro.

FIDONET
- AMenu MeGTO FNIOKY, HO C BLIXOAOM faTiel 60nbLUMHCTBO FNIOKOB
nodUKCEHO.
- BuiBaet Tonbko nog DOS/Win16/Win32.
- MoHCcTpOonpansHo.
B3stb MOXHO Ha http://www.multiedit.com/downloads.htm, $129.

> Q: Y7o Takoe FTE?

>A:

+ KoHconbHu nog Win32 - y meHs. ECTb Bepcun n ang apyrnx
nnat¢opm. Pabotaer GLICTPO Aaxe Ha TpexcoTkax. Becut okono
400KB.

+ MONHOCTLIO HACTPaUBAEMbIN - 3anyCcK KOMNUNATOpa, 3anyck Help'a
no KoHTeKcTy, syntax highlighting, MeHio, ropsiive Knasulin u 7.4

+ Kyua ¢ud TMna nofceeTku napHoi ckobku, WordCompletion,
Abbreviations..

+ Ypo6Heiiwan ¢puya, no3sonsioLias aenatsb fold'sl, 1.€. oneparue-
HO "CBOpa4MBaTh/pasBopaunears”’ GpparmMeHTel KOAa, HTo HE3ameHun-
MO Npu paboTe ¢ BonblumMn dannamu.

+ (buua, HasuBawwascs C Smart Indent - agToMarTom aenaet OT-
CTYNb! 1 BHIP@BHUBAHUS ANS paspenurtenen, Nekcem u 7.4, B COOTBeT-
creum ¢ nepapxueii. Toxe HactpansaeTcs. Pduya apxvypobHenLas -
nuLeLLb Ko, He 3aayMuiBasich Han 0OpMNeHUEM 1 He TpaTs cunbl
Ha oHoe. U nonysaeTca epuHo06pasHo.

>A:

MexoaHnky MOXHO B3siTh Ha http://fte.sourceforge.net/. Cobupa-
loTcs 6e3 ocobuix npobnem nobeim goc crapwe 2.7. Top sce, rae
€CTb MOPT BLILIEYNOMAHYTOrO gec. MpaeuTb pyskamu nubo BooGLue
He npuxoauTcs, NBO COBCEM HEMHOTO 1 OYeBuaHbIe Bewu. He Hapo
ckaumeate PFE - ryesyto w32 BepCMIO - aBTOP Tak ypesan nuCxXoaHuK,
4YTO OT HEero mMano 410 octanock. KOMNNEKT JOKYMEHTaLMU NexuT
3peck: hitp://www.svtehs.com/ru/fte_doc.zip, CKOMNMNMPOBaHHAaN
sepcust nopg DOS nexunt 3pech:

http://www.svtehs.com/ru/fte_dos.zip, Bepcua nog Windows ne-
XUT 3pech: http://www.svtehs.com/ru/fte_win.zip

>Q: Y7o Takoe FAR?

>A: FAR - 3710 Tekcrosag o6onoyka nop Windows, cnerka noxoxas
Ha Norton Commander, HO cywecTBeHHO nysLue. MoXHO nonb30BaTb-
€S BCTPOEHHBIM B HEFO TEKCTOBBIM PEIAKTOPOM, NakeTHbIe (hannbl Ans
KOMNUASLMK 1 NMPOrPAMMUPOBAHUA TakXe Bbi3blBatb n3 Hero. Mofa-
cBeTky cuHTakcuca B FARe ToXe MOXHO opraHn3osats, HELP-daiin
ToXe MOXHO npuBecutb. Baate FAR moxHO wa hitp://
www.rarsoft.com/download.htm. Jng pyCCKOroBOpsALnX NUUEH3NS
HecnnartHa - BHUMATENLHO NPOYTUTE NOKYMEHTAUMIO.

>Q: Yro Takoe Qedit?

>A: NpocToit TekcToBbIN pepakTop. B wactHocTu, dos (Qedit 4.0 +
make + grep + sed) - Bkyre okono 250K. 9 ucnonkayk ¢ command
line komnunstopamu AVOCET C/ASM 51, IAR C/ASM AVR, nons3o-
gasncs ¢ ASPIC oM inst pic16 v 1o cyx nop Beixoxy B Qedit us MAX+II
AN CNOXHOrO pefakTuposanus tdf ¢ainnos :-). OHO YMOM NMOHSTHO,
4TO MO HbHELHUM BpeMeHam 100 Mb ana yno6Hon ob6ono4kun He Tak
1 Xanko, HO KOrAa YTO-TO Mano mpessiaiouiee no yaobcTey TOT xe
Qedit 3aHmaeTt 10 Mb - "cTpapaer Moé 3cTeTryeckoe BoCTpusTre™ :-).

Q v2.27 pycckuii 3Haet, B cMeicne toupper/tolover. Hemroro no-
nonbaosanca v3 ang DOS n 0S/2. nporpamMmbl ceiqac nuwy B The
SemWare Editor Junior v4.0, 70T xe Qedit, TONbKO yXe 0T ApYyroro
x0391Ha. Y Hero ¢ Makpocamy noborase. ¥ menwa F9 "dos make
>make.out” ¢ oTkpbITuemM make.out B OTAENLHOM OKHE CtriF9 "dos
make run” (u B Kaxaom makefile ceos uens run - nmbo 3anyck exe-
WH1Ka, NuB0 BbIZ0B Nporpammaropay).

Hy u BCsikne ShiftFQ - Buizgats grep, Aas eMy Ans NnOUCKa Cnoeo Ha
KYpCOpE U OTKPLIB BbIAAYY B OTAENLHOM OkHe; ShiftF3 - OTKpbITh dann
C MMeHeM “CnoBO Ha Kypcope”.

MAI0C Ha MakPocax caenaHbl NPUSATHLIE BeLLm TrNa "paspesars CTpo-
Ky Beepx” (“Enter BBepx”), NOMEHATL MECTaMut COCEAHME CTPOKKU U
1.n. TO, 4TO HYXHO rna3amu rNaHyTb B Gann Bbiaasn KOMNUNATOpa U B
[PYroM OKHE caenarb goto Ha HyXHYHK0 CTPOKY TEKCTa MeHSt Mano CMy-
LiaeT (Mo cpaBHeHmio ¢ AItF7/AItF8 B Borland IDE).

Ho B O6LLEM M LENOM YX€ HEMHOIO HALOENa BO3MOXHOCTb BLIOU-
paTb TONbKO 25/43 CTPOKK (MTOTG MexXAy "Manc CTpOK” 1 "CAMLLKOM
Menkuii LWpndT”) U OTCYTCTBUE COBPEMEHHLIX BO3MOXHOCTEN TvMa
“nokasatb NPOTOTWM GYHKUUM, HA KOTOPYKO HaBeaeH Kypcop”

B3aTb MOXHO Ha hitp://www.semware.com/html/abouttsejr.html,
$59.

>Q: Yro rakoe CONNECT ?
>A: Bee Heobxoanmoe ecte B CONNECT ‘e. U BCEBO3MOXHbIE Urpbl
C KOM@HOHOI CTPOKOIA, 1 pa3bop TOro, NTO BbIAAET KOMNUASKTOP (Mnn
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MAKPOKOHTPOAANER]
apyraa nporpamma) B stdout nnu stderror, u co3gaBaembiii NONL30-
Batesiem xenn B cneuvansHom dopmare wnu B htmi, 1 dannosbin
MeHeOXep, W Yero Tam TONbkO HeT. EANHCTBEHHOE, 3T0 I0COBCKas
nporpamma, xmeyLas noa GopPToUKON (C NOAAEPXKON ANUHHBIX UMEH
v knMn6opaa), © HEKOTOPLIMKU OFPaHUyeHnaMK XmByLLas nog win2000
(NTS5). Baats moxHO Ha ftp://ftp.kiae.su/pub/msdos/shell/connect/,
6ecnnatHoO.

Py

>Q: Y7o Takoe Emacs?

>A: GNU Emacs - http://www.gnu.org.ru, unv ero sapuaHt XEmacs
- http://www.xemacs.org Ectb nog Win, DOS u, pasymeercs, noa
HOHMKCa. HYTO KacaeTcs BO3MOXHOCTEN - 9 3aTPYAHIOCE CKasdaThb, Yero
Xe OH He ymeerT :)

>Q: A 4710 euye 6biBaer?

>A: BoieaeT ewwe Programmer’s file editor. Baats moxHO Ha http:/
/www_lancs.ac.uk/people/cpaap/pfe/, 6ecnnaTHo.

BoiBaeT ewe TextPad. Baate MOXHO Ha http://www.textpad.com/
download/index.htmi, $27.

Bonpocobl no nepudpepun

Bonpoch! no I?°C

>Q: Ige MOXHO NOCMOTpeTL cneyuuxaymio wWwnkHbl 12°C?

>A: NonHoe onvcaHwe nocriegHei (2.1) Bepcun craHaapTa nexur
no agpecy: http://www.semiconductors.com/acrobat/various/
12C_BUS_SPECIFICATION_3.pdf . Takxe "¢upmeHHoe™ onucaHue,
¥ PycCKuUii NEPEBOA MOXHO B3aTb Ha www .altor.tk

>Q: Kax npasuiibHO OpraHn308aTs popMupoBaHue yposHedi cur-
Hanos Ha LWuHe?

>A: CornacHo ctaiaapTy BbiXOAbl yCTPOMCTB O6beAVHSIOTCS B LUMHY
2C no cxeme «MOHTaxHOe M». YPOBEHb NOrMYECKON €AMHULBI HA LUMHE
dopmumpyeTcs pull-up pe3ncTopomM, YPOBEHb NOT. HYNA - «NPUTArnBa-
HUEM» K HYJIO OTKPbITBIM BbIXOAHBEIM TPAH3UCTOPOM YCTPOWCTBa-Ne-
peparuvka. PopMUpOBaHVe earHULbLE BEIXOAHBIM TOKOM YCTPOWCTBa-
nepenarTunka He ponyckaetcs!

>Q: Kako# n3 nopToB MyKponpoLeccopa MOXHO MCNoJ/L308aTL
Aans oprauvsaumm PC wnkbi?

>A: B npuHuyne nio6oi. EguHcTBeHHOe TpeboBaHve: BLIBOA A0N-
XeH UMETH BO3MOXHOCTb paboTaTh Kak Ha nepefayy, Tak 1 Ha npuem.
Haubonee uenecoobpasHo UCNoNb30BaTh BEIBOALI, UMEIOLLME OTKPbI-
Tl CTOK, T.€. BbIBOAE!, HE UMEIOLIVE BCTPOEHHOIO «BEPXHEro» p-Ka-
HANbLHOro TpaH3aucTopa. brarogaps aToMy OTnagaeT Heobx0aMMOCTb
npy GOPMUPOBAHUK YPOBHSA NOT. €AVHWULEI NEPEKNoyaTh 3Ty «HOTry»
Ha BBOA.

>Q: Kak npasunbHO OpraHn3osats o6MeH faHubimm?

>A: inumuuaropom obmMeHa Becerfa SiBNsieTca ycTpOnCcTBO-MacTep.
TOonekO OHO MOXeET popmMupoBaTh curHanel SCL. OHO popMupyeT Ha
wuHe coctosHue «CTapT», nocne KOTOPOro noceinaer 8 6ut agpeca
YCTpOICTBa, C KOTOPbIM YCTaHaBNIVMBAETCa ceaHc ObmeHa v nepeso-
OUT NIMHWUIO A3HHBIX B NONOXEHME «nor.1». ECNY Ha LUMHE NPUCYTCTBY-
€T YCTPOMCTBO € 3anpalumBaeMbimM afgpecom u 310 YCTPOUCTBO Cno-
CcOBHO NpUHUMATL AAHHbIE (HanpuMep, y NaMsaTV B AAHHLIA MOMEHT
He NpoMCXoauT LIMKN 3anmMcun), 3TO YCTPOMCTBO nocrne cpe3a 8-ro um-
nynsca nuiun SCL nepesogut ceon 6ydep nuHum SDA B nonoxexue
«nepepaya nor.0». SIMHUS AaHHBIX OKA3LIBAETCS «NPUTAHYTOM» K O Ha
Bpems geBatoro umnynbca SCL. 370 cocroaHne HasbiBaervcs
«Acknowledge» v cBugeTenbcTByeT O rOTOBHOCTM slave-ycTponcTea
npuHUMaTh aaHHble. O6pallalo BHUMaHWe Ha TO, 4TO COCTOSIHUE Nu-
Hun SDA MeHsieTca BO BpeMsi HU3KOro ypoBHA Ha nuHumn SCL 1.€. no
cpe3dy SCL. CmeHa coctosiHus SDA BO Bpems BbICOKOro yposHa SCL
NOMNYyCKaeTCs TONBKO MAcTepoM W 03HauaeT (GOPMUPOBaHWE YCNOBUS
«CTaPT» UNK «CTOM». Hanpaenexne obMeHa BO Bpems ceaHca onpeaenst-
eTca mnadwmm 6utom anpecHoro Gaita(R/W). Ecnu 6ut 6bin paeeH
Hyno, creayoime 6aiTel (00 YCrOBMS «CTapT» MU «CcTOn») ByayT nepe-
[aBatbes OT Macrepa K slave. Ecnu 6ut 6bin paseH 1, TO nepefaTynkom
6yper slave, @ mactep - NPUEMHVKOM. B OTBET Ha KaXOb NPUHATHINA
BaiiT ycTponcTBO-NpUEMHUK (He 0bsizaTensHO mMactep!) hopmmupyeT co-
cTosHme «Acknowledge» (0) nnu «Not Acknowledge» (1) BO Bpemsi 9-ro
Takta SCL. CeaHc 3akaHumnBaeTca GOpPMUPOBAHMEM MACTEPOM YCNOBUS
«CTOMN» UNK «NOBTOPHBEIM cTapT (Repeated Start)» nocne npuHaTHa/ne-
pegaun 9-ro 6ura («Acknowledge» unu «Not Acknowledge»). Ycnoeve
«[OBTOPHLIN CTApPT» ABNSETCS OAHOBPEMEHHO Havanom HOBOrO CeaHca.

>Q: B onucannm crangapta FC cxka3aHno, 4T0 MakCumarnsHas Ja-
cToTa wuHel B pexume Standard Mode pasua 100 xly. C xakoii

MUHUMATILHOM YaCTOTON MOXET paboTate wuHa?

>A: CraHaapTt He OroBapuBaeT MUHUMAaNbHYIO HacTOTY WuHbL. OHa
onpeaenseTcs Kak HanboNbLUAs U3 MUHMMANBHO AONYCTMMBIX fN51 BCEX
YCTPOMCTB, NOAKNIHEHHbIX K WwuHe. O6bNHO B cneumdukaumsax Ha
MUKDPOCXEMY YKa3bIBAETCA KaK MaKCUMaJlbHas, Tak U MUHMManbHas
4acToTa, v AN 6ONbMHCTBE MUKDOCXEM (Takmnx kak Nnamarb 24LCxx,
yachl MK41Txx) MUHUMarbHas 4actoTa paBHa HYNIO, T.€. WKHa, K KO-
TOPOI NOAKNIOYEHB! TAKME MUKPOCXeMbl, MOxeT paboTaTh B cTaruiec-
KOM pexume. OaHako BbIBAIOT U Takue MUKPOCXEMb! (13 U3BECTHLIX
MHE - KOHTpOrNepb akKyMynsTopHbix 6atapeit BQ20xx), Ans KOTOPbIX
B JOKYMEHTaLUMKW YETKO OrOBOPEHa MUHUMaIIbHas HacToTa WinHbL. [Mpu
4aCTOTE LUWHBI, MEHbLIEI OrOBOPEHHON B AOKYMEHTaLUM, MUKPOCXe-
Ma NpoCTO He pearvpyer Ha obpalleHHbie k Helt 3anpockl. CyliecTsy-
er ewle ogHa 0co6eHHOCTb, O KOTOPOW YacTo 3abLIBaAIOT: ecnu slave-
ycTponcTey Tpebyetca HekoTopoe Bpems Ha ob6paboTky 3anpoca
mastera, oHO BNpaBe NPUOCTaHOBUTL LUKHY, yaepxmsas nnHumio SCL
B cOCTORIHUM «nor.0» nocne 9-ro umnyneca SCL (4TeHusi macrepom
cocToAHua «Acknowledge»). YeTpOMCTBO-MacTep 0653aH0 aoxaaThb-
€A OTNYCKAHWS 3TOM NUHUK, NOCNE YEero MOXET NPOACIXMTL OBMeH.
MNoaTomy B peanuaauuu MacTepa HacTOATENbHO PEKOMEHAYIO nocne
«OTnyckanua» nuHuu SCL cuntaTth COCTOAHME 3TON NUHUKM 1 NpOBe-
pUTh, AEUCTBUTENBHO N 3TA NIMHWS NEPELINA B COCTOAHME «nor. 1».

>Q: MoxHo i ncnons308aTts B kavecrtse pull-up peaucropa pull-
Up BCTPOEHHDIN B MUKPOKOHTpOJIIEP?

>A: B npyHumne, ecnv aTOT pe3ncTop Npy AaHHOW AvHe U eMKOC-
TV WwuHbl o6ecneqrBaeT HeobxoaMMbIA TOK, NPOTUBOMOKA3aHWI HET.
[naBHbIlt KpuTEpUiA - obecneyeHne 3TUM PesMCTOPOM NPU AAHHOM
€MKOCTW LUWHBI ANMTENLHOCTHU GPOHTOB UMNYNLCOB He 6onee 1Mkc
ana Standard Mode v 300 He gnsa Fast Mode.

>Q: Kakxo# peanctop Bbibpate 8 kavectse pull-up?

>A: BuibupaTb pe3vcTop Haao UCXOas BCe U3 TOro Xe YCIIOBUS Kpy-
TH3Hb GPOHTOB. He pekomMeHayeTcs CTaBuTb Pe3nCTOpbl CONPOTUB-
nexHvem meHee ,.5 kOm. O6bIHHO B npepenax 0gHOM NNaThl AOCTATON-
Ho peauctopa 5,1...10 kOm.

>Q: Kax onpenenuts eMKOCTb LLUnHBI?

>A: OnpepenvTb €MKOCTh LMHBI AOBOMBHO NPOCTO 3KCNepUMeH-
TanbHEIM MeTOAOM. Ons 3Toro Heob6xoamm ocumnnorpad ¢ kanmbpa-
TOPOM U1 PE3NCTOP conpoTueneHem nopsaaka 10 kOm. Ha cxemy no-
naetcs nutaHue. CurHan c kannbparopa (5 B, 1 ku) nogaetcs yepes
pesncTop Ha WuHy. Ocumnnorpadhom onpeaensieTcs amnamntyga me-
aHgpa Ha wuHe. N0 Hel paccynTbIBaEeTCS CONPOTUBNEHME LUMHBI Ha
vacToTe kanubparopa. 3Has yacToTy kannbpaTopa, Nerko BLICHUTATL
emkocTb (R=2r*f*C).

Bonpocsi no RTC

>Q: Kakue 6b18310T LUMPOKO pacnpocTpaHeHHbie RTC?

>A: PCF8583 + kBapu, nogknioyaetca no I°C - yacw + 2 Taiimepa.
310 yackl-kaneHaaps ¢ namarsio 256 6aint. UHrepderic I°C.

DS1287 ¢ BCcTpoeHHow Gatapenkon u napannesnbHoN LWKHOW A0C-
Tyna.

DS1302 Dallas ¢ 06b1HbIM cOBeTCKMM KBapLiem 32K, (~$2.2...2.5).

DS1307 ot Dallas Semiconductors. BocbMuHOXka. CTOUT uyTb
nopoxe $2. Ectb Hebornbwor RAM 1 aBTonepekioueHne Ha nutme-
Bylo 6aTtapaiiky (500 HA). Bpema, parta (c aHem Hepenu). ObLieHue ©
BHELUHUM MUPOM yepes 1°C.

DS1315 (RTC+NVRAM), HO ee Kak-TO TPYAHO HaWUTU.

DS1994 NocnepoBartenbHaa wuHa B 0OAHOM kKopnyce ¢ 6aTapeikou
v kBapuem. Ho aoporosaro.

ICM7170 ¢ napannenbHbiM NOPTOM.

MK41T56 ot TomcoHa ¢ I°C (3.5%). [lokymeHTaums nexut Ha hitp:,
/www.st.com/stonline/books/pdf/docs/2415.pdf, B «Papnoxot6u»
6bina cTaThs C ee onucaHueM, Takxe ee MOXHO HauTu Ha http://
www.altor.tk

512BW1 coeerckas - 310 TOT RTC, KOTOpbIi B sBHOM (ynn MC146818
OT MOTOpOrbI) UNU HESBHOM (“"CNPATAHO BHYTPL™ unncera) cTouT BO
Bcex 6e3 ncknioverus MK, HaunHas ¢ AT-286.

>A: DS1305 - SP!, crout okono 3.5%. M48T08 u M48T35
aHeproHesasucumoe O3Y eMKocTbio cooTBeTCTBEHHO 8KB 1 32KB +
vacbl-kaneHaapb. MHTepgeic - Kak y cTaHgapTHOW Mukpocxembl O3Y,
KpoOMe TOro, 4To M48T08 mmeeT BbixOh cynepBu3opa MUTAHUS.
Mpouseogurens SGS Tomson. mMenT BCTPOEHHYID NUTUEBYIO
6atapeito ¢ 3anacom xoga 10 net. CtommocTte - 12 n 16$ cootset-
cTBeHHO. DIP28 BhicoTOI 0kono 15 MM, ectb BapuaHT SOIC.

>Q: Nocrasun 8 ceowo cxemy RTC DS 1302 ¢ o6bivHbiM COBETC-
xum keapyem 32K. Yacwor y6exanu 3a Hous Ha 9 cex. 31o npobne-
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Ma u3-3a kBapuya vy yuna? Y sBoobue, KakoBa CpeaHsas TOYHOCTb
y wunossix RTC? Kakos pa36poc y 4acoebix KBapL€BbIX pe30HATO-
pos? )

>A: MomoxeT App.Note 58 - http://www.dalsemi.com/datasheets/
pdfs/app58.pdf. CyTb B TOM, YTO y KpMCTania ecTb TaKoOW napamerp
kak emkocTb Harpy3sku Cl(load capacitance). Ecnv oHa Gonblue, Hem
eMKOCTb reHepaTopHoM Lenuy uuna, To Hactora byaer ebille, Yem no-
noxeHo, n HaoBopoT. Tam xe ecTb onucaHne MeToaos 6opbBbl € 3TMM
aBfeHVeM A B 3TOM KOHKPETHOM Cllyyae Hano NpocTo koHAeHcaTop
NOCTaBUTL MapannenbHo KBapLly.

>A: Y nux He pasbpoc, a Bbicokuit NpoueHT Gpaka. MNpossnaercs,
06bINHO, B BUAE NNOX0H TepMOCTabunbHOCTK.

>A: Mo TVNoBOIM cxeMe BxioyeHus (6e3 KOHAEHCAaToPOB Ha "3em-
no") y Mens oH (1307) Gexan Toxe BeCbMa 1 BeCbMa. [1OCKONBKY TO4-
HOCTM He TpeBoBanoCh, C KOHAEHCATOPaMU st UrPaTbes He CTan... 10
nyuLUe CMOTPETb A9 KOHKPETHOTO M3roToeuTens. Boty Fox Electronics
- +/-20ppm, 0.04ppm/°C.

>Q: B oqHom u3 Dallas’oeckux Appriotes’oa 6bis10 HanUCaHo, YTO
PEe30HATOP [AOIDKEH NMETH BCTPOEHHYIO eMKOCTh 6 n@®; Gbisia Ha-
pycoBasa cxema, rAe sTa eMKoCTb Obina napasunesibHa pesoHaro-
py- 5l uamepus CEOI pe3oHaTop M HaWesl, 4To ero emkocTs = 0.
MoxeT sy 5710 BavsaTs? U Kakylo eMKOCTb Ha 3eMso?

>A: Cl - 310 emkocTs Harpy3ku. Y 1302 Harpyska HOpMUPOBaHHas
(6 pF). Ecnm xpucrann paccuutan nop 12 pF, B8 6 pF-cxeme Gynet
spatk. Dallas pexomerayeT BoiGparh ksapt, noa emkocTs 6pF, Toraa,
AKOBbI, MOXHO OBOMTMCHL Be3 AONONHUTENBHLIX 3NeMeHTOB. EMKOCTb
pesoHatopa pasHoit 0 He MOxXeT ObiTb NPOCTO NOTOMY, HTO HE MOXET
BbITb HUKOTAA :). XOTS OHa U B CAMOM AeNe HeBEeNMKa - BOT NepBbiii
nonaswmics, ~0.8 pF Mexay seisogamu, ~0.4 pF OT kaxaoro sbiBoaa
Ha kopryc. Ho, B 06Lwem-To, OHa HMYEero € TOYKKU 3peHns Nonb3oeare-
na He onpepenset... Pa3 pekoMeHayeTCa eMKOCTb napannenbHo
KBapuy - 3HAYyuT, TaKk M Hapo caenats. MoxHO HayaTtb C 6 pF
napannensHo, 1 Npy HeoOXoAMMOCTY - yMEHBLLATL MW YBENIMHMBATD.
Ho moxHo nonpo6osats 1 Tprmmep 8..30 € Bx0Aa Ha “3emnio™.

>Q: A KaK CKOppeKTUpoBaTh XoA 4acoa?

>A: Ecnv yacel BHewHMe, a NpoUeccop OTKAKH3eTCs, TO HyXHO
3anucsiBath B O3Y 4acos Bpems nocnegHeit koppexkumm. MNpy BKIo-
YEHUM CMOTPMM CKONbKO BPEeMeHM Hackl xogunm 6e3 Koppekumyn u
onpegensem yxoa. Hanpumep, ecnu vacet crewar Ha 30 cekyHa B
CyTKM, a nocneaHss koppekums Beina 100 Hacos Hasaa, To yxoa 100/
24*30 — 125 cexyna. Bulumtaem mx 13 Tekyllero BpeMeHm, ofHosNA-
emM Bpems nocneaHei koppekuuu. Moka npoueccop paGoraer,
KOPPEKTUPYEM BPeMs Kaxabii Hac M Kaxabii AeHb - NO BKYCY.

Bonpocnk no PCI
>Q: rpe sasars onucasve PCI 2.1 ?
>A: Hanpwmep, Ha ftp://elin.admik.com/pci21.pdf unwm http://
akulin.npi.msu.su/docs/standard/pci21.pdf
Onucanne PCI 2.2 moxHo Haty Ha ftp://ftp.calweb.com/users/
m/memec,/PCI22.PDF vnu http://www.altor.tk

e s fIDOMET

>Q: Kak nepesectu umerouytocs pa3pabotky ¢ ISA na PCI?

>A: MoxHo B3aTb PCI9050 RDK 3a $299 wa http://
www.plxtech.com. B cocTas 31oro Komrnekra exogur nnara ¢ ISA
pasbeMoM C 0AHOM CTopoHsl 1 PCl pasbemMom € Apyroi Ha Hune
PLX9050 1 Becb He0BX0AMMBIN COdT, Cxembl M AOKymeHTaums. Moc-
e 4ero HyXHO NPOBEPWUTDL, YTO Bee paboTaet, passecty PCl nnaty
¢ nobaeneHvem Ha Hee oaHOM MMKpocxemsl Mocta PLXS050 v no-
nyyaercs snonHe pabotocnocobHoe usnenve Ha PCI 1 He cnvww-
KOM A0pOoro.

>Q: Kak caenats HoBoe ycTposicTeo Ha PCI?

>A: [na 310r0 ecTb HECKONMbKO BAPMAHTOB:

1. B3aTb FOTOBbIE MMKPOCXEMbI:

http://www.plxtech.com PLX9050 - 3a0poBblit nayk, Ha Bxoae PCi
Ha BLIXOAE Pa3aerbHble WWHa 8APeca, WMHa AaHHBIX. Npepbisanmns, 1
[p. curHansl ynpasnexus. [o3sonseT KOHCTPYMPOBATD kak target, Tak
u master yctpoictea. Kro-to supen 8 Mockee no 30$. http://
WWW.amee.CoOM B NPMHUMNE TO e Camoe, HO MyNbTUNNEKCMPOBaHHas
LwmHa appec/naHHsie y o6erx MUKpocxem, ecTs Beakve fifo 1 apyrue
nonesHole BeLlw.

2. Ucnone3osats MJIMC: napoyky PAL - MOXHO monywuTs target
ycTpoiicteo... Pebata u3 http://www.acelab.ru caenanm
pacno3HaBanky curHanos 6uoca Ans TeCTMpOBaHUS MaTePUHCKMX
nnat. Mcnonb3osate ALTER'y unum XILINX... Bynet fewesne, Hem plx
(AMCC), HO NpMAETCA MHOTO BO3UTLCA C HANMCAHWEM HaYMHKM.

Baartb megacore o1 ALTER 'bl, HO HEKOTOPHIE TOBOPUIU, HTO Y HUX AP0
rnioyHoe. HepaeHo Ha http://www.xilinx.ru suaen onvcanue Hallero sapa
nns PCl, cTout He aoporo, ecnv aenatb wryk 10-50 nnar ...

>A: Eule pas k Bonpocy o MeradyHkumax : Bce, YTO 9 Buaern,
TpeBosany no muHumymy 10K30 (B cnyqae Anbtepsl, Xilinx - He no-
MHIO, BpOZe kOro-To u3 4k), Npu 3T0M MeCTa 0CTaBanock COBCEM Y Tb-
4yTb. Tak uTo Ha nobutens :)

>A: XypHan «KomnoHeHTbl 1 TexHonormu», Ne 2/2000: target un
yacTb macTepa (DMA 3anuch B namatb) 3anmxanu B EPM7256A. MNpae-
na, ocHoBHas 4acTb MacTepa Obina peanuaosara B FLEX10KExx, ko-
Topas rpyavnacs Yepes target Ha EPM.

Bonpochk! no LCD uHpukaTtopam

>Q: Movemy uugukarop 1x16 va camom gesne 2x8?

>A: LCD unamkatop 1x16 Ha umne 44780 Beaét cebn Tak, kak Oya-
TO 3TO ABYCTPOYHLINA MHAMKaTop. Mpyn 3TOM Nepebie 8 CUMBONOB - 3TO
nepeas cTpoka, creaylouime - BTopas (To eCTb CTPOKa B NaMaTH He
nuHenHa). MpuamnHa aToMy 3koHoMuyeckas. Y camoro HD44780 ectb
40 cerMeHTHbIX IUHWIA 1 16 NOASIOXKEYHbIX, T.e. 2 CTPOKM N0 8 CUMBO-
noe. COOTBETCTBEHHO, BCE MHAMKATOPHI A0 16 CMMBOSOB BKIIIOUUTESb-
HO MOryT BbiTb caenarbl Ha ogHoi VIC, ans nioGoro yanmHeHns cTpok
ceble 8-MM CUMBONOB NoHaaobuTca aononkutenshas NC ppaiee-
pa. Mporpammuas o6paboTka BuIBOAA NPY 3TOM CTAHOBWTCS BECbMA
HeynobHon. OaHako B ynoOHOM BapuaHTe nMpuvwinoch Obl NNaTtMTL 33
ewg oaHy MC. Ecnm xe 3anporpamMmuposaTth ero Ha 0aHOCTPOHHLIN
pPexmM - OH NOKa3bIBAET TONLKO NepBbie 8 CUMBOJIOB, TaK Kak NMPOCTo
OTKNIONAETCH PA3BREPTKA MO 8-MM NOANOXKKAM BTOPOU CTPOKK.

(npoJonXeHue cnepyer)

[EYATHBIE MAATDI
AN c6op|<MyM3L| BB 2001

(HO COBPEMEHHOM SAEMEHTHOV 0036)

http://www.amp.renet.ru
e-mail: for-x@yandex.ru
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Gupma AlexSoft (www.alexsoft.ru) Ha aucke «fNpodeccnonanbHas cxeMoTexHVKa» B pasfene «1porpamMmbi» NpeCTasiset:

MULTISIM 2001

Panee ara nporpamma 6uina 6onee nasectha kak Electronics Workbench. MNMpearasHasena nn\ cxeMaru4eckoro npeficTasBieHus u Moae-
NKPOBAHUA AHAMNOrOBbLIX, LIMPPOBLIX U aHANOrOBO-LMPPOBLIX Liene.

P-CAD 2002

Monynsipras CAMP a1ekTpoHHEIX YyCTPONCTB. B ianHylo Bepcnio nakeTa BoLuno 6onee 60 HOBLIX GYHKUMIA U MHCTPYMEHTOB. HO OCHOBHLIM
HOBOBBE/IEHMEM CTana ynpaensiowas obonodka Design Manager (MeHepxep MpoekToB), koTOpas no3eonsieT NpocTo U yaobHo pabotats
(NnpocMarpueare U ynpaensts) ¢ fiaHHbiMi. [pyran HoeuHka - Visual Placement Area (VPA) - cucTeMa MHTEPaKTUBHON PasCTaHOBKK KOMINO-
HEHTOB, KOTOPAR aHaNU3UPYET BHECEHHLIE OF PAHUNEHUS 1 HA UX OCHOBE MOKA3LIBAET 30HY, AOCTYNHYIO N5 pa3MeLLLeHrs BLIOPaHHOIO XOMINo-
HeHTa.

ALDEC ACTIVE-HDL. 6.1

WuTerpupoBarHan cpefa ans pa3pabortku u monennposanus FPGA(MNNC) Ha aseikax VHDL, Verilog nnnv oaHospemerHo Ha VHDL
Verilog v EDIF 0OCHOBaHHLIX NPOEKTOB.

B2 Spice AD Professional 4.2.3a

CxemHbiii pepiaktop. MpogeccnoHancHoe MOAENMPOBAHNE AaHANOMOBLIX U LIMPOBLIX SMEKTPOHHBIX CXEM.

SYNPLICITY SYNPLIFY 7.2.1 Pro

Mporpamma ons pa3paboTky 3MeKTPUHECKUX Lieneii.

B pazaene «CnpaBoyHKK» AMCK COAEPXUT OYEHL YAOGHBI MHTEPAKTUBHLIA CamoyuuTens no P-CAD, Matepuantl (pyKOBOSICTBO 1 CNIPaBoy-
Huk) no VHDL, Active VHDL, Active HDL, npuyem Bce Ha PYCCKOM A3bIKe.

Ha Aucke «B nomMouib CXeMOTEXHUKY: pa3BofiKa NeYaTHbIX TIAT» Bbi Haltiere nofAB6OPKY NPOrpamMMm [1s PAa3BOJKM NeHaTHLIX NNaT u fp.:

ACCEL P-CAD 2002 Pycckas 1 aHrnuiickas Bepcumn

CADENCE LDV 4.0 for Windows 2000/XP

E-studio Professional 4.29.2

MouwHas nporpamMma npoexTMpPOBaHUs INEKTPOHHLIX CxeM. MO3BOMNUT CRPOEKTUPOBATL BCIO CXEMY B OfIHOI CaMofocTaTouHol cpeae. Mme-
€T NPeAnPOCMOTP, CEMaHTUUECKYIO U CXEMATMYECKyH0 NpoBepPKy 0603HaYeHWI, NONHYI0 NOANEPXKY BCEX MHCTPYMEHTANLHLIX (POPMATOB B
niaHHom obnactu. B ceoeit paboTe ucnonk3yet crarfaprHbie GpopMaTh xpasenna nHhdopmarmn EDIF u EdaxXML.

MODELSIM SE PLUS 5.6D

MonynspHan nporpammMa, npepHasdvauenHas ana moaenupoeanus VHDL 1 VHDL /Verilog-Lienei

SPECTRUM MICROCAP 7.1.6

MowyHas u ynobHas nporpaMma aHanu3a aHanoroBbiX 1 LIM(QPOBLIX 3NE@KTPOHHbLIX CXEM.

SYNAPTICAD ALLPRODUCTS 8.9B

Cewmericteo nposiyktos oT komnawnn SYNAPTICAD. BknioyaeT ceMb NporpamMm Ang aHann3a KOHEYHbIX 3NEMEHTOB 31eKTPOHHLIX MPOEK-
TOB.

TANNER L-EDIT PRO 9.0 WITH LVS 9.0

MporpaMmHoe CpeficTBO AN CO3/aHns CIOXHLIX CxeM. MporpaMMa uMeeT HacTpanBaeMbii HTepgdeiic.

ZUKEN CADSTAR 6.0

CADSTAR - nakeT NpOeKTUPOBaHUS 3NeKTPOHHEIX CxeM. [peflocTaenser 5 HCTPYMEHTOB Ha BCe Cy'an NPOeKTUPOBAHUS 3/IEKTPOHUKU.

mMeeTcs nHTEerpupoBanHbliA PeaakTop. AHanManpyer CUrhansi, LyMbl, 3MeKTPOMarHuTHOe B3aMOBNUAHKE U TeMnepaTypHoe pacnpene-
nexve B KOMNoHeHTax. B pazfene «Cratbu» MMEETCH PAf MHTEPECHEIX MAaTEPUANIOR, B 4ACTHOCTH, «Y4eBHUK NO NPaKTUYECKOM CXeMOTexHIKe»
C Takumh CTaTeaiMu, kak MpoGHUKY 1 MHAVKATOPE HANPSXEHWs, YCTPOMCTBA U 3MeMeHTsl 3aLUTL annaparypbl 1 4enosexa, 3auuta aneKT-
POHHbIX YCTPOIMCTE OT NEPEHANPSXeHUsl, 3NEKTPOHHbIE NPEAOXPAHUTENIK 1 OrPAHUYUTENI NMOCTOSHHONO K NEPEMEHHOrO TOKa, JNEKTPOHHbIe
NpefoXpaxnuTeni NepeMeHHOro Toka, MonynpoBOIHMKOBLIE CAMOBOCCTAHABNMBAIOLMECH 3MeMEHTEI 3aLLUThI ANEKTPOHHBIX cxem, MHaukarto-
pbl OTKa32 3NEeMEHTOB CXeM, MHAMKATOPL AaBapUItHOrO OTKMIOYEHUS KCTOYHKKA NTaHus, CxeMbl pe3epBrpoBaHA UCTOYHMKOB nuTanus, Pe-
3epBrpoBaHKE 3NEeMeHTOB yCcTpoincTe, CTabunnzaumna napamMeTpos 1 3aluTa uenei Harpyaku, MeTosibl BOCCTAHOBNEHWA XMMUYECKUX MCTON-
HIKOB ToKa, CnaboTouHbie 3apsaaHkie ycTpoiictea, CnaGoTouHsle 3apaatbie yCTpoiicTea ¢ 6ecTpaHcgpopMaTopHBIM CeTeBLIM NUTaHneM, 3a-
psifiHbie YCTPOMCTBA MOBLILLIEHHOW MOLLHOCTH, PacteT pa3psiHeIx XxapaKTepucTuk anemMeHToB nuTanus, MNpasuna TexHrky 6e3onacHocTy.

Juck «CxeMoTexHuKa wwar 3a WaroM» BbinyLLEH KOMIaHueit «Hasurarop» (www.cdboom.com). Ha Hem numeiotes
Accel P-Cad 2001 Service Pack 2
ALDEC RIVIERA V2002 6.523
Riviera 3To MowHas, BeicokoaddekTusHan ASIC u MIINC (FPGA) € BbiCOKOI NNOTHOCTLIO CPefia MOASNMPOBAHNUS U NPOBEPKH.
ALTERA MAX PLUS 11 V10.2
Cucrema aBTOMaru3npoBaHHOIO NMPOEKTUPOBAHUS NMPOrPaMMUPYEMbIX HTErpanbHbX MUKpocxem. MoaaepXxrBaeT ROAHLIN LMK NPOEKTH-
posanus MJINC pns ceomnx kpuctannos, Takux kak MAX7000, MAX9000, FLEX8000, FLEX10K. Mporpamma npefiocTaenseT pasHoobpasHeie
Cpe/cTea BXOAHOMO OMUCAHUR YCTPOICTB, BKMIOYAs Kak CTaHaapTHue s3biku VHDL 1 Venlog, Tak u cxemHoe npeficTasneHne 1 Crucku Lienei
pacrnpocTpaHeHHibX naketoe ¢pupM Mentor Graphics, Cadence, Synopsys, Elanix. MO cuctemsl MAX-+PLUS Il cofiepxut 11 npunoxennit n
rNaeHyio yNPassioLLlylo NPOrPamMmy.
MICROWAVE OFFICE SUITE 2002 V5.53
HoBag Bepcus, HasBanHan Microwave Office 2002, o6ecneuneaeT BO3MOXHOCTL OAIHOBPEMEHHOMO MOAENMPOBAHWUR YCTPOMCTB LIMpPOBOI
obpabotkn curnanos (LLOC, DSP) u cxem CBY. HoBuilh anroputM Mofi@MApOBaHUS, NO3BOSIOLLMIA BEINONHATE MOMHEIA aHANM3 CUCTEM
cBA3n, npefcTaenser cobol OCHOBHOE PaCLUUPeHe BO3MOXHOCTEM HOBOW BEPCUM NOfNYNAPHOro nakeTa nporpamm. PaclumpeHs BO3MOXHO-
CTU CYLLECTBYIOLLWX CPEfICTB MOAIEMMPOBaHIUSA: B YaCTHOCTH, io6aBneHa BOZMOXHOCTL aHany3a (Ppas3oBeIX LUYMOB reHepaTopoB 1 ABTOMATU3N-
pOBaHbi CPEACTBA CMHTE3a Liereit Cornacosaxmns.
E-TOOLS E-STUDIO PROHDL 2002 V4.2
MporpamMma Ans NPOCMOTPa CXEM 3M1EKTPOHHBLIX YCTpoitcTe 8 ¢opmate HDL.
LabView 6.01
Llent LabVIEW Bcerfia cocrosna B ynpoLLeHui 3aaaun NporpaMMpoEaHUst, YTOGb yHEeHbIe 1 MHXEHEPLI MOMNK UCTONb30BATHL BCE
BO3MOXHOCTH K 11 8 TO Xe camoe BpeMsl BuIMOMHATL CBO paboTy ObicTpo U nerko. 3a npoweawve 11 net LabVIEW crana segyuien
NPOMBILLNEHHOI cpefiol pa3paboTku ana cucTeM c6opa AaHHLIX, KOHTPONS U M3MEPEHUS, U NS MCCNeS0BaTeNnbCKUX Npunoxexmni. LabVIEW
Bepcun 6.0 HeceT MOLLL HOBEMLLIMX TEXHOMOT I NPOrPamMmMHOro oGecrneyeHst BMeCTe C NPOCTOTOR rpadu4eckoit cpeasl paspaboTku.
- Fpagudeckoe nporpaMMMpoBaHe 3MEPUTENbHEIX CUCTEM ¥l CUCTEM BBO/1a/BLIBOAA CUrHarnoB
UHTYUTUBHLIA RONL30BATENLCKUI UHTepdeRT 1 BroK-auarpaMmMa nporpamm
BCTpoeHHbIii KOMRUASITOP A%t YBENUYEHUA CKOPOCTH BEINONHEHUS) NPOrPamMm
BcrpoerHbie 6ubnucrekn ana GPIB, VXI, RS-232/485 ycTpoiicTs 1 BCTparMBaEMBIX MAAT BBO/1A/BLIBOfIA CUIHAN0OB
Bonee 650 npubopHeix Apaiteepos
O6uwmpran 6ubnuoteka ananuaa no 06paboTke GUrHANoB, CTATHCTUKE U KOMIIEKCHBIM BbIYUCNIEHUAM
- BaaumofieiicTBre NpoLIEeCCOoR 1 ceTeBbie TexHonornn ActiveX, DDE. u TCP/IP
SPECCTRA v9.0.3
PasmMeLyaer KOMNOHEHTL! B aBTOMATUYECKOM PEXMME 1t TPACCUPYET Nnatel
60nbLUOK cROXHOCTK Bnarofiaps NPUMEHERI0 OPUIMHANBHOFO NPUHLKNA
npeAcTasneHnn rpagrieckux AaHHLIX, Tak Hasnisaemolt ShapeBased-TexHonoruu.

Jnck «CeKpeThl COTOBbIX TENEGOHOB - XOPOLUEE NOACTIOPLE [/15 PEMOHTEPOB.
3nect npencTasneHs MHCTPYKLIMK NOML30BATENA 1 CEPBUCHBIE PYKOBO/ACTEA COTEH MOAiENEi MOBKITLHBIX TeNnedOoHOB

e .
¢upm Siemens, Nokia, Ericssorn, Sony, Motorola, Panasonic, Samsung. B otaensHom pasfiene cobpaHbi 1ECATKY yTU-
TanoH 3akasa CD «PX 3a 5 net» AT AN pasbnoKMPOBKK, CKA4UBAHMS/3aKa4MBAHWS NPOLIMBOK, MeNRoauiA. JioBUTENSM HOBLIX MENOAWIA nospaemrTes BaHk
Mpowy seicnats CD co BCeMU HOMe- menoanii ana 6onbLLMHCTBA COBPEMEHHBIX Moaieneid, a web-mactepam GyayT WHTepecHsL onucaHue cTaHpapra WAP 1

pamu 3a 1998-2002 rr. no appecy:

HECKONBKO 3MYSITOPOB «MOBWIoK» fu1st oTnafkn web-WAP-cTpanuL,. be3ycnoBHO nonesxbiMu SBARAIOTCH Takke rnoapot-
Hble cxeMel kabeneit, pa3LemMoB 1 MHTEPdERCoB.

Mo MHOTOYMCNEHHEIM MPOCkBaM Mel MPOLNMAK 10 KOHLI@ FOa BO3MOXHOCTL 3aka3a Hallero peaakuuoHHoro CD «Pa-
nvoxo66m 3a 5 nev» co BCemMy HOMEpamK XypHana ¢ camoro nepsoro N1/1998 no aekabpeckuit 3a 2002 r. CroumocTs

KA C REPECHINKOM NOo YkpauHe 16 rpw. s 3akasa no YxpauHe 3anonsuTte TanoHumk cnesa (obszarentHo ykasusate

CBOM MMA 11 OTHECTBQ §e3 COKPaULeHNit!), BLIDEXLTE 1 BMECTe C KBUTaHuuen noanucku Ha 2004-it rof oTnpasbTe B agpec

Onnary npu nonyqexnn
Ha MoNTe rapaHTupyo

penakuuu. Mpefonnatk we Tpebyercs, auck Byner BuIChaH BaM HanoOXeHHLIM nnatexom. [ns 3akaza no Poccum Tanon-
4KK 3aKa3a U NoANMCHYKD KBUTAHLMIO OTripasbTe B afpec NOYTOBOro areHTcTea Jleccu, afpec KOToporo Bbl HANAETE Ha
BTODOﬁ CcTpaxuue o6noxku. B aTom xe areHTcree xutenu Poccun MOryT 332Ka3aTe U OCTalbHbie AUCKKU, ONUcaHHuIe Ha
aroi crpanuLe «<CDROM-aHLmknoneammn».
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