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Papuoxotbu

Xypuan ans pagywomoburenei,
aynuodunos U nonbsosatenei K

Ne 4(34)/CEHTABPb 2003
CoBMECTHOE U3faHNe ©

Nvroii paguomoburenei Ykpavhsl
Wanaercs ¢ pespans 1998 1.

Mnasuwiii pepnaxkrop
Hukonait Cyxos

Penakymonnas kosnnerust
leoprunin Boxko (UTS5ULB)
Esrenuii BacunbHieHKo
Anekcargp Eropos
Cepreii KyGyLunH
Esrexui SlykuH

Bcesonon MapueHiok
Oner HAKUTEHKO
Anekcanap Toppec
Huvkonai ®epocees (UT2UZ)
Teopruit YUnusity, (UYSXE)
Bragnmup LLinpokos

Anpec peaaxkuynm

YkpaumnHa, 03190, Kuee-190, a/s 568
Ten./dakc: (044) 4437153

E-mail: radiohobby@mail.ru

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

Pacnpocrpanenvie
rno noanvicke B niobom oTaeneHuM CBs3K:

VikpauHa - 1o «Karanory BuaaHb Ykpaiiu
2003» AN «Npeca», ¢.168, uHgekc
74221

Poceus v gpyrve crparbl CHE, Jiutsa
Jlarsus, Sctonma - no katanory «l'asers
M xypHans 2003» areHtcrea Pocneyars,

¢.265, ungekc 45955

HanbHee 3apybexbe - no karajaory
«Russian Newspapers & Magazines
2003~ arentcrBa Pocneqars
http://www.rosp.ru

Bupaxagm GnarofapHocTy BCeM asTopam 3 nx
MBICTM U Mgen 1 BoeM NOANMCHMKaM 33 noBEpHe 1
NATBPHATbHYI0 OARBPXKY XypHana

PepakLyia MOXET He PasfiensTs MHEHUE aBTOPOB U He
_HECeT OTRBTCTBEHHOCTY 32 CONBPXAHME DeKnamb:

© «Pagmoxobbus. MNepeneqarka MaTepuanos be3
NUCHMERHOrO PadpellieHys PERAKUM SRMPBLLEHE, Tipy
LLPOBAHUY OBREaTENLHE NaHaR BrbmOrpadryeckan
CCLIUNE C YKAa3aHUEM HA3B3HVA U HOMBDA XKYPHANA

Flopmeano x pesar 28 08. 2003 T.
OTfIBYATAHO HA XYPHANLHOM KOMIeKse n:marenbcrsa

«Tpeca Ykpaikun, M. Kma. By l‘epoua Kocmocy, 6

v PIYN UNK aHIyBaLunn» 428019, r. ‘ieﬁoxcapu,
np. USikoeneea, 13.

. O6umit Tupax 11000 aka.

Bakaz Ne 0148304, uena” norosoprHan

Yupepurens 000 «3KenepT»,

wanarens CI1 Cyxosa E.B,

“r.Kueg, yn.lomaposa, 21
KypHast BuixoavT IeCTh P33 B TOA

60x84/8 Bym: dopm.; 7.44 yen.nes.n., 12,8 yw.-nann.
3apernctpyposar MOCKOMMTETOM PoCcHiickol
Qegepauymn no nevatk 25.06.97 r., Lang. Ne016258

3apervcTpupoBan MyuHMCTepCTEOM MHGOPMALIMI

Yrpauret 11.06.97 r., cena.cepua KB Ne2678
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GRUNDIG...yxoauT ¢ apeHb!? ...... e P e O.Huxurenxko

O 6aHKPOTCTBE MUPOBOIO rUraMTa

HoBas rexHuka v rexnHonorus: UHTEPHET-0630p

Hoseil WinZip 9; yrunuta TVTool ans ynyuwenns BeiBosa nacbpaxenus € supeokapT nVidia; TCPView
v.2.33; Drive Health nomoxeT onpeaenuTh, 0CTaToK pecypca BuHHeCTepa; oracHas owmnbka B Nero 6; Bu-
neokopek VPE; Brewwtni TB-Tiovep Nu-View npespautaet Monmtop B TB 63 nomowm INK; nepeHocHLIR
enfieonneep Archos AV340 ymewtaet Ha ceoem BuhuecTepe no B0 wacoe smaeo; DVD nneepel Xoro ¢ pe-
MOKpaTHYECKOM LeHoR v arnnapaTthbiM Aekoauposannem Ogg Vorbis, DivX n XviD; Cyber-shot U60 -
undposan poToKkaMepa B BOACHENPOHMULLAEMOM kopnyce; Ludposoh ayavorneep Philips Becom 167 r.
ymewaeT 3000 mp3-pomorpamm; AoiiMosbii xecTkmin auck Colby MD2.4; yndpoananorossiii MUKPOdOH
Ha OCHOBE MUKPO3NEKTPOMEXaHWHECKMX CUCTEM; 3aMKHYTaR CUCTEMa BOASHONO OXNaX/EHNR NPOLLECCOPoB
NK; BHelHmin Meana-npueoa 7-in-1 Mitsumi; BHelwHnit BuHmn-koppekTop Terratec Phono Preamp Studio
USB; cuctema GecripoBoAHbIX aKyCTUHECKMX CUCTEM U roNOBHbIX TenedoHoB Ha ocHoee Bluetooth
BlueCore 2; anemeHTHl nuTaHus HOBOro TMNopaamepa LP1867/TBD; Tpatcueep ehicluero knacca lcom IC-
7800; nHtepdeiic TpaHcueepa ¢ USB-nopxniovenmnem; umdpoesie YM3Y Acoustar™ ; RMS-koHBepTep
LTC1966 Linear Technologies; cemeircTeo HOBLIX ckopocTHuIx OY LMH National Semiconductor; Hefiopo-
roih OY Tl ang muoropa3paaHbix ALIN 1 MowHsin OY Apex ¢ seixoaHsiM Tokom 30 A; MO ans paspaborku
cucTeM Ha MUKpOKOHTponnepax Programmable System-on-Chip; xanekynstop Ha MS Excel ons pacyeta
High-End ayavoaTTeHioaTopos; NporpamMma pacyera 6510K0B NUTaHWS NaMroBbIx yeunmresiein PSU
Designer 2.0.t; NO ans paapaborkm akyctmueckux cuctem LEAPS; nocneasunii Cool Edit 2.1 - HosbIA
Adobe Audition

HaiinxecT 3apy6exHoil nepnoavkm

NonMelit naMNoBsIil YM34 € MUKPOG]OHHLIM NPEAYCUNUTENEM Y BUHNIT-KOPPEKTOPOM; 60-BaTTHLIA Namno-
Bhiti YM3Y € TpMoaHbIM/ YNbTpanuHeHBIM PeXuMamMy; NaMnoBbIi NPeAyCUnMTENb A5 KOMIBIOTEPHEIX 3BY-
KOBbIX KapT; YM3Y ana «aomaluHe-TearpanbHelX» 3BYKOBLIX kapT Live 5.1; ayanodunbckuin yennurens i
TONOBHEIX TENEQOHOB; CXEMHOE PeLLEHUE YMEHBLUEHWA HENMHENHOCTY YCUITMTENN HaNPAXeHWs C OBLLMM
3MUTTEpPOM Ha 2 nopaaka 6e3 npumereHus OOC; BUHWI-KOPPEKTOP C ONTUMANLHO PACNpPeAEsEHHON Kop-
pekuvei; MHeHve Jlyrnaca Cenda 0 CXeMOTEXHUKE BLIXOAHLIX KACKANO0B TPaH3UCTOPHLIX YM3Y; yerpoi-
CTBO COrNacoBaHWs AOMALLHUX ayANOYCTPOICTE CO CTYAUMHLIMU; ONTUMU3NPOBAHHLIA TOHKOMIEHCUPOBaH-
HBI PerynsTop rpoMKOCTH; Npotieccop o6bemHoro 3syka SRS® na UMC TOAT7466; yH1BepcanbHbiii pe3uc-
TNBHO-NHAYKTMBHO-€MKOCTHO 3KBMBAnNEHT Harpyakm YM3Y; eHewwrss USB asykosas kapta g INK; cambii
npocToi TB reHepaTop LLaxMaTHOro Nona Ha MukpokoHTponnepe PIC12C508C; ceTesoi GunbTp Ha ABYX
TpaHchopMaTopax; BapuaHThl NPUMEHEHNA KOMNBIOTEPHBIX GI0KOB NUTAHWR AN PAAUONIOBUTENLCKUX
HYX[; YAWMHWTENbL AN8 paanoTenedoHa; YCTPOMCTBO 3alumThl TpaHCMBepa; KOHCTPykuvs 50-omHoro 100-
BaTTHOrO 3KBUBANEHTa Harpy3ku fAns AvanazoHos or 100 kMu no 2,4 My; anepuoavseckue KB aHTeHHS!
Geryueit BONHLI, BepTUKanbHLIA V-Aunonk 1 Apyrve Haubonee WHTepecHble YCTPOUCTBA 13 AECHTKOB 3apy-
BGeXHBIX XypHanoe

QUA-UARL ViugopmaymorHtii Gionnetets IPY. <HAM RADIO 2003, perioprax ua ®puapuxcxadena
MNMpoBepka pa6oTocnocoBHOCTU OY ..c.oueemniniinnnnnnns e B.Apremetko
MUHUCNPABOYHUK VirrepHeT-pecypchl C panmonioGuTenteKoi TeMaTvkoit

Joburensckas paguocraHuus «FM-2003» Ha 144-146 MINy ... A.LlaryH, A fermcos

CwHresarop vacror ana KB-tpaHcusepa ¢ ucnons3oBaHuem
UMC «IIpAIMOr0» CUHTE3@ ..ouuevevrninenreinsnvannnsesnsscnsassosnssssnsanenssass A 73DACOR

YHuBepcanbHoe cornacyiulee yCTpoiucTeo Ang
BeprukanbHulXx YKB aHTeHH..... eeraramrasreriasassssnrann PR S o] 7 (0)1 (3 (0)

AxTuBHLI 6Nok 06paboTKK curHana ans cabBydepHoro kaHana .... I.[aHnyes

JTaMMOBLIA KANEUAOCKON ..c.ueveruararrarimrannnncsssnssssannsasasssoesssnsns O.CUMYTIKUH
Lvkn no namnossiM YM3M gas HaunHatowmx. B atoi cratee - SE Ha napannenshbix 617C

Cxemorexnuka nereHasl - Nakamichi DRAGON
YHukansHsle cxembl YB, Y3, F'CI v okpyxeHus

MPUCTaBKA K BENOTPEHAKEPY «..vvrerenennsrnrcrannnnssssosennsannssssasas FO.KONMOKOOB
CoxpaHurens 3apsna akKyMynsTopHbix 6arapeit aBToMobuns ............. J1. Yaiiu

RU.EMBEDDED FAQ ......ccccciiuimimnnisiinainncssiiasesnsannesansasasnaenass A TODPEC

YacTo 3aaasaemsle BONPOCH NO MUKPOKoHTponnepam MCS-51, AVR, PIC v oTeeThl Ha HUX

KonoHka pepaktopa

Kak Bcerga, nocne Gonbluvx NETHUX KaHUKYS Hal NepBbii HOMep BTOPOro Nonyroaus BMecro
aBrycTa BLIXOAMT B ceHTabpe, a cneayiouine HoMepa BoiayT B oxTsbpe 1 nexabpe.

Ecnu Bbl He NOnyunnn kakoir-nubo ROMep Xyprana no noanucke (T.e. BaM yXe npulien cnepyio-
L{WiA, & NpeabiAYLIEro HET), TO NPULLAWTE B aApec pefakuvii BMeCTe C OpUrvHanoMm sallel noanmc-
HOW KBUTEHLMU CNPaBKy BALLEro NOYTOBOro OTAeneHus (06a3aTenbHo € Neyarbio U pas3bopuusoi
NOANUCHIO HaYaNLHUKA) B TOM, YTO 3TOT HOMEP He MOCTYNUA B Balle NONToBoe oTaeneHve. Mul
HemeaneHHo u 6ecnnarHo BolilWNeM BaM HefoCTaioWuii HOMep UHAUBUAYANLHO 33Ka3HOU
6angeponbio.




PAIVIONCTOPNA

GRUNDIG ... yxoauTt ¢ apeHbl?

XecTkan KOHKypeHUMs Ha pbiHKe BbITOBOI
pPaaMo3NekTPOHUKM 0BLINHO 3aTparusaer
BOMPOC «XUBYYECTU» MENKUX pupm. OfiHaKO
KOr4a peyb 3aXOAUT O TAKMUX FUraHTax, kak
Hemeukunii Grundig, HanpalwmBaeTcs BONPOC:
a He SIBNSEeTCs N1 3T0 oYepeHON «ra3eTHOWM
yTkoi»? K coxaneHmio, Het. lNocelenne web-
caiTa koMnaHum www. grundig.com AMWHUA
pas NoATBEepPAMIIO OnNaceHnn no Nosojy 3ak-
pbITUA KOMNaHWK. M 3T0 HECMOTPA Ha TO, HTO
KOMMaHUA yCnewHo AeMOHCTPUPOoBana Ho-
BMHKU Ha HepaBHen CeBIT 2003 (B wacTHO-
CTW, UHHOBAUMOHHLIE peLLeHNa noapasaene-
Hma Grundig Business Systems GmbH), He-
COMHEHHO, NHTAsCh 3aMHTEPECOBaTb NOTEH-
uManbHLIX NHBECTOPOB.

OpHako BCMOMHMM CHa4Yana HeMHoro umc-
TOpUN, a Takxe Hambonee BaxHbie BEXU B
vcropun komnalun. Urak, Grundig poannace
B flanekve 40-e ropsl. B 1945 ropy B paspy-
LUEeHHOM BOMHOW epMaHvM BONPOCOM nep-
BOCTENEHHOW BaXHOCTM 6biNo BOCCTaHOBRE-
Hve cTpaHbl. OpHako HeBonblioe npeanpus-
TWe BO rnase ¢ npeAnpuHuMarenem Makcom
PIOHANIOM, OUEHUB BCIO BAaXHOCTb «Paano-
CTpOeHWsi», BLINYCKaeT nepBble 2 YCTPOACTBA:
Tubatest tube tester 1 tectep Novatest. No-
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HUMagq, 4TO B HaCTosALlEeM paauonpueMHuke
JOMXKHbBI UCNONL30BATLCA NaMnbl (KaK HU

CTPaHHO, HO HEKOTOPEIE NPON3BOANTENN Ma-
TEPUHCKUX NNar Bece valle oBpallaloT cBow
B30p Ha Gonblme cTeknsHHble namns! ©),
KOMnaHua Bbinyckaet Moaens Heinzeimann.
Mpuemunk npuiuman 3 ananaszona: KB, CB
v [B. Bckope moaens nonysmnna «mmtyn» best-
seller n B cneayoulem 1947 roay 6bina 3any-
LileHa B Maccosoe NPOU3BOACTEO.

B 1948 roay napannensHo co ctabunusa-
uMei 3KOHOMUKU B CTPaHe 3HAYUTENBHO BO3-
pocna notpe6HOCTb B nOTpebUTentsCkux T0-
Bapax. Grundig BbinyckaeT NOAHOCTLIO «aBTO-

o

®
M|

HOMHBIVi» BapuaHT npuemHrnka Weltkiang, B
cxeme KOTOpOro MCMonL30Banoch 4 namnbl 1
Apyrve cxemMOTeXHAYECKMEe «HABOPOTbI», KO-
Topble o6ecneunsanu npeBocxoaHoe (No Tem
MepKaM) kayecTBo 3ByKa.

B 1949 ropy KoMnaHu§ «nepenpoirHyna»
py6ex B 150 ThiCc. npyemHmkos! 3anylleHa B
npon3BOACTBO HoBas Mopens 188 B/GW -
nepBbIil NOPTATUBHDLIN TaK HA3SLIBAEMDIV «Ka-

BUHETHBIN» P2ANONPUEMHUK «BHYTPU AUNNO-
maTa». A yxe rop cnycta Grundig Boy cra-
HOBMTCA CaMbIM NONYNAPHLIM HA PhIHKE.

B 1950 rony B NepmaHuy 6bin OTKPLIT Ana-
na3oH O4YeHb BLICOKMX yacToT (Very High
Frequency, VHF /FM), n Bo3Hukna Heobxoau-
MOCTb B HOBBIX JieBaiicax, PaciMTaHHbIX HA
VHF. Grundig He 3actasuna ceba aonro
X0aTh, BbINYCTUB CynepreTepoavHHbIA npu-
eMHuk 380 W gna apuanasonos AMn FM, roe
BRepBble NepekNioyveHne Mexay HacToTamu
PaanoCTaHUMi BLINONHANOCH C NOMOLLbIO

Oner HuxureHko, r.Kues
06bIYHBIX KHOMOK.

K 1951 ropy KOMnNaHus, CTaB KpynHeiwnm
npov3soavTeENeM paauonpuemHkos B EBpo-
ne, HauMHaeT CO3AaBaTh nepeble TENEBU30-
pbt. Grundig BhinycKaeT NepBbliA NEHTONHbIR

3anucbiBaloLLmii marHMTodoH Tape Recorder
Reporter 300, a AnA «HaX0AAWMXCA B CANO-
He aBTO» - Moaens Autosuper 248.

25 pekabps 1952 ropa B MepMaHuy Haum-
HaeT paboTy nepBLIf TENEBU3NOHHLIA KaHan,
4TO 03HA4ano: nOTPeBUTENAM HYXHB TENEBU-
30pbl! Mocne MHTEHCUBHBIX UCCNEN0BaHNA
KOMMaHUA NPeanoXxmna Ha poiHok Moaens FS
080. Bckope yBuzen ceeT 1 nepsblid nOpTa-
TMBHLIA NEHTONHLIA pekopaep Reporter 500

L («<TTX» Mmopenu: ckopocTts 19 cm/c, HacToT-
HbIlA AnanasoH - 50-10000 My, uirerpuposax-
HbI YCUAUTENL U BCTPOEHHKIA Cnnkep).
Hecmotpa Ha 10, yto B 1953 roay Tenesu-
JAieH1e CTano BeCbMa nonynapHuIM, 60NLLINMH-
CTBO TenenpruemHukoB Guiiv Ha TO Bpems
LOBOJIBHO AAOPOTMM yA0BONLCTBMEM (ULEHA
3HauuTensHo npeswiwana 1000 DM). Grundig
npeanoxuna Mogens Television Receiver
210 ¢ 14" 3kpaHoMm «Bcero» 3a 998 DM. Bul-
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1 clock radio, k KOTOPOMY MOXHO MOAKMO-
YUTb HECKONLKO 3NeKTPOYCTPOMCTB. HemHo-
ro NO3Xe aHaNOrMYHLIA «paanobyAMNLHUK»
NOSBANCS U Af1S1 «CN@nbHn»,

B 1954 roay ¢ nonynsipusauueit VHF/FM
NoABMNACch BO3MOXHOCTb Peanv3aLmm BLICO-
KOK@4€CTBEHHbIX AUHAMUKOB 119 OOLEMHOro
3BYy4aHUs (Ha COBPEMEHHOM aproxe - 3D
sound). Haubonee nonynspHol crana mMo-
nens 5050W/3 D 3a 695 DM ¢ nsTbio auHa-
Mukamu (auanasonel KB, CB u 1B). Mossun-
Cs nepebi AMKTOQOH Stenorette A no npo-
3Buily «tree frog» u3-3a cBoero 3eneHoro

uBera. HoBMHKa NO3BONSNa 3anuCHIBaTh A0
30 MUH. 3BYKa@ NPU CKOPOCTU NEHTHI B cM/C
(ANs cpaBHEHMS: CKOPOCTL 32NUCU B COBpE-
MEHHbIX OBITOBBIX «KacCeTHUKax» 4,76 cM/c).
MMOPTaTVBHLINA e NERTONHBIA 3aNMUCLIBAIOLUMIA
Markutogol ¢ aesTopesepcom TK 919
Record okasancs Haxoakoi ans npodeccu-
oHansHou 3anucy (1125 DM).

1956 ros «03HamMeHOBanNCs» BLHINYCKOM
MHOrOiIManasoHHbIX NPUEMKUKOB. Tak, ecnm
Transistor-Boy L pa6otan 8 KB, CB u B,
10 VHF-Concert-Boy 56 ewe 1 B auanaso-
He VHF/FM. Hy a mogens Concert Radio
5080 umena etle u NATUNONOCHBLINA(!) 3KBa-
nansep 1 BU3yankHein gucnnei(!).

B 1957 roay B Bayreuth coznaetcs kpyn-
Hefwas B Mupe ¢pabpuka No BLINYCKy MarHu-
TodoHoB. CaMOoi NONYNAPHOM MOAENLIO roaa
CTaHOBUTCS] NOPTATUBHLIA 32NUCHIBAIOLLMI
Marunutodon Portable Tape Recorder
TK830 (2 ckopocTu, KHONKa «06beMHoro» 3D-

3ByKka, BU3yank-

i e HbIl MHAMKaTOP
YPOBHS1 3ByKa -
3a Bce 965 DM).
B 1958 roay
BrepBLIE Ha pPbi-
HOK BbIiNyuleHa
moaens Stereo
Concert Cabinet

2

-y

- % SO 200, B koTO-
’ § poi 1 BOCNpou3-
. E‘w Besexmne C mar-

ke I
B

HUTOoGOKA, U 3a-
nmck paboTtany B

MyCKaeTca «Talimep AN KyxHu» Heinzelmann

crepeopexume (2975 DM). MosBunuck u
NONHOCTLIO TP2H3UCTOPHLIE KapPMaHHLIe NPuU-
emHukn Transistor-Box v Pocket Transistor
Boy (oveBnawHo, € 3T0ro MOMEHTa NpUeMHM-
KU1 B MMDE U CTalm HasblBaTh «TPaH3UCTopa-
Mu» ©). Obe Mopenn pabotanu B Auanaso-
He CB 1 ynpaBnsnmck ¢ nOMOWLIO KHOMOY-
HbIX Nepeknyarenei.

1959 rop - vayano npoaax Mmoaenu Stereo
Control Unit 6098 6e3 BCTPOEHHbIX AVHAMU-
KOB (nocneaHue NoaKMoNanuch OTAENLHO).

MONHOCTLIO «TPAaH3UCTOPHBIN» NOPTaTUB-
Hblli npuemHuk Teddy-Translistor-Boy ans
nmanasona VHF/FM komnanus npepnoxuna
B 1960 rogy. Boinyiwiexa Moaens camoro ma-
NEHbKOrO Ha TO BPEMS KaPMaHHOro NPUeM-
Huka Mini-Boy (pasmepe! 104x65x27 mMm, Bec

Bcero 250r) ¢
[ONONHUTENb-
. HblM «q0OMatu-

& HUM» IMHaMW-
KOM C yacamu.

YyutuBan
Lo pacwuperue

KonuyecTBa

Tenekasanos,

HEKOTOpb e
Mozenu (Hanpumep, Zaubersplegel 61 T 50)
nocne «anrpevifa» No3BONSNU NPUHUMATL
curtanet VHF /FM-guanasona (yenyra o6xo-
Amnacek B 92 DM). Hauunas ¢ 1954 ropa cra-
N1 AOBONLHO NONYNSPHBIMK NYNLTHE AUCTaH-
LIMOKHOIO ynpasnenus yctporctsamu (MAOY)
no kabenio. MosiBunuck 6ecnposoaHbie MAY
3a 24 DM.

BeinyuienHbiii B 1961 roay Television Boy
(avarokans 47 cM, NpUYEM NPUHUMANUCL
useTHule(!) nepenayw; nynet MAY 1 KHONOY-
HbiI NepekoYaTens Anana3oHoB VHF/UHF)
NPaKTUYECKM MONOXWA Hayano cepuu Tene-
npuemHukos ¢ MAy.

MosBUBWINIACH KapMaKHbBIA RPUEMHUK
Solo-Boy no paaMepam okasancs eiie MeHb-
e CBOero npeawecTseHHuka Mini-Boy (Bec
145 r, pa3mepsb! - 78x54x25 mMm).

B 1962 Grundig npeactaeuna B cextope Hi-
Fi-TexHuku MOy NnbHblE CUCTEMBI C «OTCTEr -
BaeMbIMu» KOMNoHeHTamu - Radio Receivers
HF 1/HF 2 u Hi-fi Stereo Amplifiers NF 1/
NF 2. HOBMHKM umenu noaknioyaeMble Mo-
Aynu AMHEMUKOB, BOCNPOM3BOASLLEE YCTPOM-
CTBO, 32NUCHLIBAIOLLMI NEHTONHBIN MarkuTo-
¢ox 1 Phonomascope (ycTponcTeo o6uem-
Horo 3D-3Byka) m MOrnM NoAKMOYaTkes OT-
[EeNbHO.

B 1963 B M'epmanuu B adupe noseuncs
BTOpPON Tenekaran Zweite Deutsche
Fernsehen (ZDF). PaguocTaHumm BrnepBbie
nepewnu Ka ctepeosetlaHue. Mogens npu-
emuuka Ocean Boy Global Receiver umena
3 ananasona KB u no cytm ctana npeawe-
CTBEHHMKOM ByayLimx NPUEMHUKOB Ansl cyT-
HUKOBOrO BetlaHusi. B 3TOM xe rogy nosiens-
€TCs NepBasi KOMNOHEHTHas cucTeMa - TIOHeP
RT 50 Hi-fi Radio Tuner u ycunutens SV
50Stereo Amplifier.

Aukrodor Electronic Notebook EN 3 (no-
3BONSAN 3anuchiBaTb B TeyeHue 2x22 MUH.)
yBunen ceeT B 1964 roay.

e
i

ma PADNONCTOPUY)
B 1965 roay Grundig Bbinyckaet cBoii nep-
Bbli1 KACCETHLIN 3aNUCHIBAIOLNIA MarHUTOMOH
Cassette Recorder C 100, a an9 aBroniobu-
tenen - Car Cassette Tape Player AC 50.

B 1966 roay Beinyckaetcs Hi-fi Tuner
Amplifier HF 500. O6bem peanusoBaxHoi no
BCEMY MUPY NPOAyKLUWU npesbicun pybex
16,5 MnH. ycTpoicTe. HecnyvaiiHo B 3TOM
3HaMeHaTeNnLHOM rofy repodt NonynsipHoro
¢dunoma «Bepervck asTomobuns» npoaasan
crepeo-maruntodon Grundig 3a «belueHbie»
(no Tem sBpemeHam ang xurens CCCP) aeHb-
rn. PupmMa vckana HoBblE PLIHKK cObiTa U B
60-e roawl Bnepseble Nosieunack B CCCP (Tor-
A2 etLye Cyu|eCTBOBaNu 3HaMeHUTLIe Marasu-
Hbl «Bepeskar, rae 3a «yeku» MOXHO Bbino
OTOBAPUTLCS KAYECTBEHHLIMW 3aDYBEXHLIMU
TOBapPamu, B TOM YUCNE 1 HEMELKOI paamo-
TEXHUKOI).

B anoxy pacupera LBETHOro TeNesuaeHus
Grundig npenoxuna Ha puIHOK LIENoe cemeit-
CTBO CBOWX fAieBawicos. Tak, B 1967 rogy no-
ssunuck T 800 Color, T 1000 Color u T 1200
Color. Hanpumep, Mogens T 1000 cocrosina ua
18 namn (KOTOpkIe, COOTBETCTBEHHO, BAVSINW HA
raGaputbl no6bIX NaMNoBLIX Moaeneit ©), 23
Tpax3ucTopa u noytn 40 avoaos. EcTecTeeH-
HO, HOBUHKa paBoTana U B yepHo-Genom pe-
Xume npuema. lMosBunack kacceta gopmarta
CC, koTopas Mcnonb30Banack B HOBOM Moae-
nu Cassette Tape Recorder C 200.
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C Buinyckom B 1968 roagy Automatic
Cassette Radio C 201 FM co BCTPOEHHBLIM
VHF/FM-6nokom ynpoctunack 3anuck pa-
avonporpamM. B atom xe roay Grundig npea-
NOXuNa eBPONenCckMM NoKynarensM nepebii
Hi-Fi ycunutens Stereo Amplifier SV 140 co
BCTPOEKHKbLIM 3KBanamnsepom 3a 1245 DM,
CTaBWUIA OAHUM U3 CaMbIX NONYNSPHLIX Ha
PbiHKe.

B 1970 Grundig npeacrtaeuna nepeyio Hi-
Fi kacceTHylo 3anuceiBaIOLLYIO CTEPEO-AeKy
Tape Recorder CN 222 Stereo.
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PADIMONCTOPN
9dpa AOMALIHUX BUAEOMArHMTO(OHOB Ha-
vanach B 1969. U yxe B 1971 rofy komnanus
Npe3eHTYeT Ha pbiHKE LIBETHOM «BUAVK» Video
Cassette Recorder VR 2000 (pabGotaeT B

crangapre VCR). B at0 xe Bpems noasnaer-
ca Radio Alarm Sono Clock, rae erniepsble
6b1n npuMeHeH LG POBONA AUCTUIEN.

B 1972 rony koMniaHusa BbinyckaeT cucte-
My Compact System Studio 2000 Hi-fi 4D
Stereo B aneraHtHoM slim-Crune, kotopas
noaaepxveana «kBaapogOHUYECKUn» 3BYK.
Kpome atoro, ana aBToMobunncros 6oin
npepnoxeH Car Radio Weltklang WK 2000
Statomat - npuemMHVK C aBTOHaCTPOWKON Ha
craHuum (468 DM)

C nosenexvem B 1973 rogy nepsoro cob-
CTBEHHOTO NepeHOCHOro (MUHWATIOpU3aumns
pocrturanace 6narofaps TpaH3ucTopam)
LBeTHoro TenenpuemHuka Super Color 1510
KOMIMaHWUs foKasana, 4To UBeT «[oMmkeH BbiTb
BCIOAY, M€ Bbl XOTUTE».

B 1974 Hoean nepeHoOCHaa marLurona
Radio Recorder C 6000 Automatic crana
best-seller'om (npoaano 6onee 710 ThIC. LWIT).
HoBuHka oTnuyanacb He TONMbKO [OCTYMHON
LeHOM, HO U «HaBOpPOTaMW»: MNaBHasa aBTo-
HacTpowka B fuanasone VHF/RF, 3annck Ha
KOMMaKT-KacceTy, PeXuM aBTOyCTaHOBKU Na-
pameTpoB 3anucu v Ap.

B 1976 BbinyLLEeH KaTyLue4Hbli MarHUTOGoH
nonynpocdeccvoHanbHoro knacca Reel Tape
Recorder TS 1000. Mogenb umena cMeH-

Hble(!) HanpaenaLLWe roNoBoK, NOACTPanBa-
eMble MNog 3an1chb Ha 2-X 1 4-x CTePeoopOX-
kax. Bca pabora annapara kKoHTponupoBsa-
nacb C NOMOLLBI0 CEHCOPOB ¥ CBETOAMOAHDIX
VHAUKATOPOB.

B 1977 nossunack mofiens Weltklang WKC
2835 VD Full Stereo Co BCTPOEHHLIM Npu-
emHukoM (CB v VHF/FM), KacceTHbiM pe-
KopaepoM, dyHKuuel aBTOCKaHMPOBaHUA
CTaHLUUK U Ap. «HABOPOTaMu».

B 1979 Grundig HaunHaeT npogsuxeHue
Video 2000, HoBOro crangapra ana fomanl-
Hel Bugeosanucu. C Boinyckom xe Cinema
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9000 koMnaHua CTaHoBUTCA NepBbiM B Iep-
MaHVV NPOVU3BOLMTENEM LIBETHbIX Tenenpo-
€KTOpOB.

B 1981 komniaHus npe3eHTYeT nepBbiii cTe-
peo BugeomarHutodoH Video 2 x 4 super,
rae B pexume peansHoro BpemeHn otobpa-
anocb BpeMs BOCNPoU3BeieHu U OCTaBLe-
eCsl Bpemsi B Kaccete.

B 1983 Ha srictaBke B FaHHoBepe Grundig
nemoHcTpupyet npoektop Colour Television
Large-Picture Projector Cinema 9080. Npe-
3eHTyeTCA NPodeCCUOHANBHDBIN TENEGOHHbIN
asToOoTBeTHMK Teleboy 3000 C BO3MOXHOC-
THIO 32AMUCH W yAANEHHbIM [OCTYINOM K C000-

weHusam. [pyras mogens Teleboy 1000 6tina
OPVEHTUPOBAHA Ha [OMALLHEro nonb3osare-
na.

B 1984 Grundig pacwumpseT acCopTUMEHT
CBO€ nposyKuuK1, aHOHCUPOBAB YCTPOWCTBAa
1 akceccyapbl C fOMONHUTENbHLIMU BO3MOX-
HOCTSIMU (Hanpumep, BUKeoTeKCT). Komnanua
nepeoun NPepfoXkuna Ha pbIHOK MyNbTUCUC-
TEeMHble TefenpueMHUKU NS pasnuyHbIX TV-
CTaHaapToB.

B 1985 BMecTe C MHHOBaUWOHHbLIM pelue-
Huem ATTS-System (Auto Tape Time Select,
aBTOOMNpefieNeHne BpeMeHn Ha NeHTe) Hava-
NoCb HOBOE NMOKoNeHue BUAEOMarHUToGOHOB
C MHAVIKAUWEN TEKYLLEro MOMNOKEHUN NEHTbI
B kacceTe. Ha BuiCTaBke International Radio
and Television Exhibition Bnepeble npe3eHTy-
erca CryTHUKOBLIM TV-pecuBep Ana npuema
CcuUrHana Hanpsmylo co CryTHUKOB.

B 1987 Grundig BriepBble npegnaraeT «as-
ToMOBunbHBIN» cTanaapt RDS (Radio Data
System) €O CbeMHOM NaHenNbio yrpasneHus.

B 1988 Hactano Bpems BTOpPOMY roKose-
HUio 100 My’oBbIX LBETHLIX TENEBU3OPOB
(Grundig 6bina nvoHepoMm, nepeoi Npeano-
ue B 1986 rony Ha MacCoBuiil pbIHOK LiBET-
Hoi TeneBu3op co 100 I'u-pa3sepTKon) - 3a-
nyweH B npoussoacTeo Monolith 70-100
HDAQ. B 310M e rofgy KoMnaHua y4acTeyet B
esporeiickoM npoekTe «Eureka 95», uensio

KoToporo sensercs paspaborka HDTV-coeme-
CTUMOrO CTaHaapTa (TeneBUAeHUe BLICOKOM
4eTKOCTH).

1989 rof okas3ancs «4epHbIM» 1A KoMNa-
Huu. 8 fekabps B Bo3pacre 81 rofa ywen B
MWP WHO OCHOBaTeNb KoMnannuu Makc I'pioH-
aur.

C 1990 ropa Grundig y4acTeyeT B paspa-
60Tke HOBOI pacnpeneneHHon uugposon
pagvocucTtembl (terrestrial digital radio
system), Ha3BanHoli Digital Audio
Broadcasting (DAB).

C 1991 Hayanocb ocBoeHue pbiHKa obopy-
LoBaHva Ana tenedoHuu: noseunack 6ecnpo-
sopaHana Mogens cordless Telephone TS-980.
B atom xe rogy Ha BeiCTaeke International
Radio and Television Exhibition komnanus
npe3eHTyet TenenpuemHuku Monolith 169-

92 u Cinema 169-142 c nofaepXxkoin Buaeo-
curHana B dopmare 16:9 (£0 3T0ro MoMeHTa
Bueon3obpaxeHrie nepenasancoch TONMbKo B
¢opmarte 4:3).

C 1993 roaa KoMnaHva Havana NpoaBxe-
HUe Ha PbIHOK KoHuenuuu Megatron
Concept. MHHoBaumei 6bina H13Kas oTpaxa-
owan cnocobHoCTb aKpaHa, 4To obecrneymn-
Bano MPEBOCXOAHYIO «KapTUHKy» Gnarofaps
AnHamMuyeckoMy (OKYCy, OTIMMHON KOHTpa-
CTHOCTW 1 uBeToNepenaye. [eboTupyioT nep-
Bble MOAenu TENeB3opoB C NOAAEPXKKOU
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PALplus, koTopblie co cnefylowero roaa cra-
N1 CTaHAAPTHLIMU /19 TeNenpuemMHUKoB ¢op-
mMata 16:9 (peanusauus npoekra nposoau-
nacb coBMecTHO € Texas Instruments).

B 1994 ropy komnanus nepsoit npeacra-
suna GecnposoaHbie Hi-Fi cuctemsl, ynpas-
nsemble ¢ nomMoubio MK-nyyeid, a B 1995 -
cTana nepebiM NPOM3BOAUTENEM YCTPOICTB,
COBMECTMMbIM C €BPONEeiCKUM CTaHAAPTOM
DVB (Digital Video Broadcasting).

B 1996 koMnaHus crana NnMoHepoMm no Bbi-
nycky Camoro Manoro B MMpe CnyTHUKOBOrO
pecusepa STR 100 microSAT (pasmep sce-
ro 12x22x5 cm). B atom xe rogy noseunca
uugpposon avkrodpon GDV 4030 (3anuck o
20 MKH. HAa CMEHHYIO KOMIbIoTEPHYI0 PC-kap-
TY).

C nosenennem B 1997 roay Internet box
WB1 ctano BoamoxHbim paborarts B Internet
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yepe3 TV.

B 1999 nosBunocb BTOpOE nokoneHue
nnockonaxenbHelx moaenen Planatron, usio-

L U

MIHKO KOTOPbIX Gbina uHTerpaums snexTpoH-
HbIX KOMMOHEHTOB HEMOCPE[CTBEHHO B Na-

Henb. Mossunca MP3-nneep Mpaxx.

B 2000 komnanus BuinycTmna Hosbiit DVD-
nneep GDV 120, kotopuiit o6ecrnieynsan
ofbemHoe 3ByvaHMe Gnaronaps UHTErpupo-
B2HHOMY WHHOBaLWOHHOMY CXEMOTEXHUYEC-
KOMY peluenmio. Flosasunucb HOBUHKM: MP3-
nneep MP 150 v uudposoin kamkoaep
Scenos DLC 2000 (o6ecneunsBan Benenue
CbEeMKM B NONHOM TEMHOTE!).

B mapTe konnuecTBo BoinyLeHHEIX Set Top
box’0B nepesanuno 3a MUNNMOH. A B Havane
MIoNsl TOro Xe roja ¢ KoHBelepa cowen
500,000-it Sydney TV.

B 2001 ropy B koMnaHum npowna Torans-
Hasi peopraHusaums. OTKpbINCS «MONOAEX-
Hblli» CanT Www.mpaxx.de, NocBALLEHHbIN

. PADVIONCTOMMA
My3bike n MP3-nneepam. Ha BcEMMpPHOI BbI-
cTaBke noTpebutensckoi anexTpoHuku IFA
KOMNanua npesexntyer 6onee 40 HOBUHOK.
OpfHa 13 HUX - 3-€ NOKONEHUe NnasMeHHbIX
Tenesn3opos - Fine Arts PlanaVision co
BCTpOEHHbIM DVD-nneepOM, aneraHTHLIM
AV3aiHOM 1 BLICOKOKAYECTBEHHBIM M306pa-
XeHnem.

2002 ropn. B ¢espane orkpuiBaerca B2B
(business-to-business) Web-nopran. Jiuxeii-
Ka HOBMHOK KOMMaHMK nononuxsieTcs Gecnpo-
BOAHbIMK TenegoHamu crtaHpapra DECT, a
nuxenka XK-Tenesn3opos - HOBOI MOAENLIO
Tharus 38 LCD.

B nepsom nonyroammn 2003 roaa paspatot-
KU KOMMaHUW HEOAHOKPATHO OTMEeYanuchb
npu3amu v Harpagamu. Tak, B Hayane mapra
Grundig Car InterMedia System Guina otme-
yena Ha Geneva Autosalon; B KOHLE TOro xe
mecsina XK-akpan Grundig Tharus 51 nony-
qun red dot award 2003, a mogenu XK-tene-
Bu3opa Grundig Tharus 60 LCD TV 1 DVD-
nneepa Xenaro GDP 6150 Gbinv oTMeqeHb
npectmkHoit 2003 iF award 3a npeBocxoAHbLIN
AnsanH.

O HapexHocTM TexHmkn Grundig rosopart
¢axrbl. Hanpumep, Ha MexXayHapoAHON BbIC-
Taske [FA-2001 6511 NPOAEMOHCTPUPOBAHBI
pa3paboTku KOMNaHuK, BuiNyleHHbIe Gonee
50 net Hasap. NpuyYeM HEKOTOPLIE M3 HUX
6binn B pabouem coctoaHum! Kakas eLue kom-
nanns MOXET 3TUM NoxBacTaTLea? K Tomy xe
6ONbLUMHCTBO U3aenuit No3BonseT OOHOBNATL
annapaTHylo npoLMBKy, 4To obecnednsaer
«0bHOBneHve» Moaenu 6e3 HeobxogmMmocTy
nprobpereHnst HOBOrO YCTPONMCTEA.

OAHOBpEMEHHO C NPOABUXEHUEM HOBbIX
pa3paboToK B TEYEHWE MOCNEAHUX MECSLIEB
Grundig. akTMBHO NbITANACh HANTK HOBLIX MH-
BeCTOpoB. Npobnema 3aknoyanack B TOM, 4TO
KOMMaHWUA, KaK HY CTPaHHO 3TO 3BY4UT, B Te-
YeHNe HECKONbKMX MOCneaHUX neTt ocrasa-
nacb ybuiTounHoit. K coxaneHnuio, Hafnexas Ha
NONOXWTENLHOE pelleHe BO3HMKLIMX NPo-
6nem He onpaspanuce. NocneaHss «Touka» B
cyasbe Grundig AG, noxoxe, 6bina nocras-
neHa nocne HeyaayHo 3aBepLUMBLUMXCA B
MapTe-anperne 3Toro rofa neperoBopos C
TypeLkoit komnanueit Beko Electronic A.S n
TarBaHbLCKOI Sampo. 8 anpens Ha caitte B
npecc-penuse paxe nosiBunach BNOMHE Mo-
HATHasA HAANUC «lt is still necessary for us to
find a financially strong investor».

YBbl, TAKOro «(PUHAHCOBO HAAEXHOrO WH-
BECTOpa» HalTK Tak U He yaanock. U, k 6onb-
LWIOMY CcOXaneHuio, yTpom 14 anpens cero
ropna Hayanach 6onesnenHas npoueaypa Gan-
KpPOTCTBa ObIBLIEr0 BCEMUPHO U3BECTHOrO
ruranTa. Bmecre € Tem Ha calite coobulaer-
Cl, YTO «MHTEHCUBHBIE NEPErOBOPbI C NOTEH-
LUManbHLIMW MHBECTOPaMM NPOAOIXAIOTCA».
OAHako ux MMeHa roka AepXaTcs B TaitHe.
A noceMy BCe ellle OCTaeTcs Haaexaa Ha
BO3MOXHOCTb CNacTu KOMMaHUIo NyTeM ee
pPecTpyKTypU3auum. ..
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flOBAA TEXAIUKA U TEXHOAOTU

B HoBOI BEpPCUM NONYNAPHOrO apXues-
Topa WinZip 9.0 Beta (www.winzip.com)
Gnaropaps 64-paspsgHomy dopmary zip-
¢aiina npeoaoneHsl orpaHUyeHun Ha Konu-
4ecTso ¢aiinos B 0JHOM apxuse (65535) u
paamep apxusa (4 'b), a ka4ecTBo ynakos-
KW ynyquleHo HOBbIM METOAOM CXaTtus
enhanced deflate. CTeneHs 3aLUULLIEHHOC-
TY 32aNaponeHHLIX apxuBoB TaKXe Kapau-
HansHO NoBbLItLEHa - Teneps JocTyneH 256-
paspaHLil kpunToanropvut™ Rijndael.

BuinyweHa HoBas 6eta-sepcus ytunuthl TVTool, koTopan npeaHas-
HayeHa AnA ynyyweHKS BbIBOAA W3obpaxexus ¢ sugeokapt nVidia
oT TNT-1 po GF-FX na yunax T868, BT869, CX25870-CX25875,
CH7003-7008, SAAT102, SAAT108, 7104, 7108A Ha Tenesusopsl.
[aHHaa nporpamMMa uMeeT MHOXECTBO BO3MOXHOCTENW (B YaCTHOCTU
yranseT ¢ Buaeou3obpaxeHus pasapaxalowue yepHsie nonocol) v
nopaepxuvsaeT pabory NpakTU4ecku Co BCEMU KapTamu C BbIXOAOM
TV-Out. B HoBo#t Bepcuu nobaBneHo MHOMO HOBbIX BO3MOXHOCTEMN,
YAYNWIEHO YNpaBneHve, ucnpasneHsl Hekotopble owunbku. Ckavats
TVTool v.8.0 Beta moxHo ¢ http://tvtool.info/tvtool80.zip (300 KB,
Shareware, Windows 9x/ME/2000/XP), a nouutats 3aech http://
tvtool.info/index_e.htrn

TCPView - kpotuedHas He TpebyloLlan uHcTannauum ymunura, Ko-
Topas nokasbisaet Bce TCP u UDP Ha BatueM koMrbloTepe, yaaneH-
HBIY aapec, € KOTopbIM BLino yCTaHOBNEHO CoeMHEHne, v COCToAHUE

& TCPView - Sysiniemals: www.sysinterﬁals.com
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aToro coeavineHun. CkavaTs TCPView v.2.33 MoxHo ¢ http://
www.sysinternals.com/files/tcpview.zip (35 KB, Freeware, Windows
9x/ME/NT/2000/XP).

O6HoBunacs nporpammMa Drive Health
(www.drivehealth.com), ocHosHOE npep-
Ha3HaYeHue KOTOPO - NOMOYL BaM on-
PEefenvTL OCTaBUIMIACA CPOK XU3HW Balue-
ro BuHYecTepa, 4ytobbl euwe Ao HacTyn-

Drive View Help

e s e

NEHUR KPUTHUUECKOM CUTYaLIMM Bbl CMOMNU, HANPUMBP, Nepenucarb
BaXHbIB Paiinbl HA APYyroil HocuTens. YTunura ucnonb3yeT TEXHONO-
rmo S.M.A.R.T. (nopnepxuBaemylo Seagate, IBM, Western Digital) u
UMEET O4eHb MPOCTOl 1 NOHATHBIN uHTepdeiic. B cnyyae obHapyxe-
HYS NaJEHWUS NPOU3BOAUTENSHOCTU XECTKOMrO AVCKA Ui NOTEPU Ka-
kux-nubo panHbIx Drive Health wasectut Bac 06 atom. 3abpars Drive
Health v.2.0.3.0 moxHo ¢ http://www.helexis.com/dh/dhsetup.zip
(551 KB, Shareware, Windows 9x/ME/NT/2000/XP).

Hemewukuit caint PCWelt.de coobwmun 06 onacHoii ownbke B
nocnegHeli Bepcuv nonynspHoit nporpammsl 3anucy CDR Nero 6,
penua koTopoit coctosncs BykeansHO Ha AHAX. PaspaboTuuvku 3a-
BNy OrpaHUyuTL pa3Mep, 3aHUMaeMulil BpeMeHHbIMU daiinamu
Ha XeCTKOM AMCKe, Y NO3TOMY NO 3aBeptueHun paboTs! Npu ounCT-
ke paboueit gupeKTopuv MOryT BbITb yaaneHsl v HyxHbie Bam ¢aii-
nu. HanpuMep, ecnu B Kayectse BpeMeHHOoM nanku Bbin ykasaH
kopeHs aucka C, To BCe AaHHble Ha aucke C BynyT yaaneHsl, v
cucteMa nepecTaHeT 3anyckaTbCsl. byasTe BHUMaTensHul 1 Npo-
BepbTe napameTpsl HacTpoiiku Nero 6, 4Tobbl uabexaTs BO3MOX-
HbHIX HENPUATHOCTEN.

«BeuHblit» KOHKYPEHT-«HeyaqyHUK» DivX - kom-
naHus On2 Technologies (www.on2.com) ebiny-
cTuna HOBYIO BEPCHIO CBOEro Buaeokoneka VPG,
KOTOpblit ofecneyvBaeT KayecTBO KapTUHKU Ha
40% nyytue, HO 3arpyxaeT NpoLeccop nNpu Boc-
npoussefeHun Ha 50% MeHsle, Yem npeabiay-
wuir kopek VP5S (cM. «PX» N2/2002, c.4) - nonyToparurarepLoBoro
npoueccopa AOCTATONHO, 4TO6H 6e3 «3avkaHuii» BOCNPOU3BOAMTL
euaeonotok ¢ HD paspewienvem 1280x720 nuxcenei, a 400-mera-
repLoBoro - ¢ paspeweHvem 960x720. Ha cospemenHbix MK oH Tak-
Xe No3BONAeT B peansHOM BPEMEHU KOAUPOBaTL BUAEONOTOK
720x576x25 (PAL) v no mHeHuio On2 Technologies obecnewvsaer
ny4uIee COOTHOWEHE «CTENEHb CXaTUs /KauecTso u3obpaxeHus», Hem
Windows Media 9, DivX 5.05 v QuickTime 6: npu oAHOM U TOM Xe
noToke fnivikosoe oTHotueHve ¢/t (PSNR) y VP6 Ha 1...1,5 gb nyuwe,
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yeMy WM 9 v Ha 1,5...4 ob nyqwe, wem y DivX 5.05 B ABYXnpOXoAHOM
pexumMe. Y6eauTecs B 3TOM MOXHO 3aeck: http://www.on2.com/
vp6_samples.php3 wu 3pecw:  http://www.on2.com/pdf/
vp6_white_paper.pdf .

Nu-View 1024 - Tak Ha3uIB2ETCA BHE-
whuit TB-TioHep koMnaHuv Alltek Vision
(www.alltekvision.com), koTopsiit npe-
Bpauwaet no6oit ANT unm XK-monutop
B TENEBU3OP, NPUYEM HanpsMmylo - 6e3
MOMOLIYM KOMNbIOTEPA. YCTPOCTBO BbLI-
[aeT cTaHgapTHbIe A9 MOHUTOPOB Cur-
Hanbl ¢ VGA-paspeweHuem 640x480.

[
®
ST3306304 30,61 GB WOD AC34200L 4.5 Kpome koakcuansHoOro paano4acToTHOro .
%y unsanaunnnnns WHENNNENNRAEdR]  TB-8xona umewotcs S-Video and suneo-
; g . ; ) I marHutodoHa unu DVD-nneepa, a Takxe
Nearest T.E.C 02052003 Neare§ _‘:{-ﬁ.C.,'(unh BbIXOAb HA AMHAMUKK. 125 KaHANOB MOX- ‘
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e HOBAN TEXHUKA U TEXHOAOTIUG

YXe 13BeCTHaRA HallMM MNOCTOSHHBIM YMTATeNisiM CBOUMU MYNbTU-
MEeAVHBIMK NEePEeHOCHbIMU YyCTpOUCTBaMu komnanus Archos
(www.archos.com) BeinycTuna HoBuHKy - AV340 ¢ BCTpoeHHbIM 40-
ruraGaiTHEIM BUHYECTEPOM, Ha KOTOpPOM ymeuiaetcs ao 80 yacoe

CamCordet

(oD% Vs av 308 a i

Sl

BUAEO C kavecTBOM, 6rinskum k DVD. Mabaputsl 112x82x31 MM, mac-
ca 350 r. B ominume oT NpoTOTMNOB € MUKpOAUCHIEesMM (CM. «PX»
Ne5/2002, ¢.5) agecb npuMmeHeH ynyulieHHbIiA 3,8-AI0MMOBLIN LBET-
HOW ncnnei ¢ paspelsernem 320x240 nukceneii. AV340 ymeeT Boc-
npou3sopuTs BUAEO B popmaTtax MPEG-4 SP (Simple Profile), DivX,
XviD c paspelwernem no 640x368, asykosuie daiinel MP3 (30...320
kBuTt/c, CBR 1 VBR), a Takxe 3anucbiBaTh 3BYK CO BCTPOEHHOrO MUK-
pogora B MP3 ¢opmare {(emkocTb 3Byko3anucu no 2000 yacos).
JMTUIA-MOKHBIA aKKyMYNFITOp NO3BONSIET CMOTPETL BUAEO HENpPEpbIB-
HO B TeveHue 3,5 yacos unm cnywars ayano 10 yaco. JononHuTeNb-
Hele moaynu: 3,3-meranukcensHas (potokamepa AVCam 300 co BeTpo-
€HHOW BCNBILLIKOM, 3-KpaTHLIMKU ONTUHECKUM U 3-KpaTHbIM LUMGPOBLIM
3yMOM O3BOJIAIET fieNaTb CHUMKK paspelteHnem no 2048x1536 nuk-
cenew (po 400000 ¢oTo 8 dopmare jpg) wim eupeo 320x240x18;
Digital Video Recorder 100 nossonsier oundpoBLIBaTL aHANOrOBLINA
supeocurkan (PAL, NTSC) co Bxopa S-Video. O6men ganHbimm ¢ MK
ocyulecTensieTcsl no ukTepdeicy USB 2.0.

MAS Elektonik AG
(www.mas.de) nop Toproeow
mapkoi Xoro (www.xoro.de)
Bhinyckaet DVD-nneepel, akyc-
TUYECKNE CUCTEMBI M MOHUTOPbI,
OPUEHTUPOBAHHBIE HA MACCOBbI

FREE TO CHOOSE INNOVATIONS

ORQO/

[ |
- ‘,},‘.__! s
N e, o
e e me oo M-
Eza.8 85 R ity

puiHOk. Ee HoBhie npopykTel HSD200 1 HSD400/420 - DVD-nnee-
Pbl, NEPBbIA U3 KOTOPLIX OTAMHAETCS COBEPLUEHHO [EeMOKpaTU4HOM
ueroit $100 1 npu aTom Bocnponasoant DVD, VCD2.0/1.1/1.0, SVCD,
DVCD, JPG, MP3; ocHauier BuaeollAlom 27 MIy/10 6ut u ayauo-
LIAMom 96 k/24 61T, BOCNpOU3BEAEHWE B CTaKaapTax PAL u NTSC
C COOTHOLWEeHNeM cTopor 4:3 u 16:9. HSD400/420 HemMHOro nopoxe
(120 1 200 eBpo), HO AIONONHUTENLHO CHAGXEeHb! Kapaoke U BOCRPO-
ussoanT 38yk B Ogg Vorbis 1 Buaeo B popmarax XviD u DivX, npas-
na, DivX Tonsko craplumx Bepcuii (oT 4.0 1 eoiwe). Mapagokc: MHo-
rve ¢punbMbl, 3anucarHble Ha CD cTapbim kopepom DivX 3.11 v Hop-
MarnbHO Bocnpoussoasumecs Ha INMK, Ha craunoHapHukax HSD400/
420 socnpouasoauThesl He GyayT (HO NO NocneaHUM cooBuleHMaM
¢upmMa HamepeHa 8 6nnxaliliee Bpems 06ecneunTs HopMansHoe ne-
koaupoeakue DivX 3.11 v Bcex Apyrix BUAEOKOAEKOB Ha OCHOBE ¢op-

mara 1S09660 : http://www.xoro.de/pub/pub20030801.news). lNpo-
UrpbIBaTeNn NORAEPXUBAIOT Kak OObINHYIO YEPECCTPOYHYIO, TaK U Mpo-
rPECCUBHYIO pa3BepTKy, 06eCneymBaloLyIo OTANYHOE Ka4ecTBO U306-
paxeHuss Ha HDTV-teneBusopax, nnasmeHHbIX NaHessx U Bupeonpo-
ekTopax. FaBaputul 428x254x63 mm, macca 4 kr.
CemeiicTBO LUdpoBLIX pOTOKaMep Sony
S ONY Cyber-shot U (http://www.sonystyle.com) nornon-
° Hunocs mopensio DCS-UB0 B BOpoHenpoHuvLa-
eMom kopnyce. [pu pasmepax
; 60,2x 116,8 x 43,3 Mmu macce 1491
g3 . Kamepa ocHauleHa 2-meranvkcens-
¥ o HOW matpuueit Super HAD CCD u
™ [IoMMOBBIM LBETHEIM XKK-aucnne-
eM Ha 64460 nukceneii. Tpagnum-
.Y OHHbIE PEXUMBI CbEMKU «MArKOro
/ OCBELEHUA», «HEKOHTPACTHOIO
) $OTO», «XMBOI NPUPOABI», «CyMe-
~ peuHbIi» U «aKTUBHOW CbEMKY BHE
nomeulexunsi» AOMNONHEHbI Cneuu-
anbHbiM pPEeXnuMOM NOABOAHOWM
CbeMKW. KOTOphI ONTUMU3MPYET
napameTpbl aBTO(OKYCUPOBKU U
3KCMO3MUMM KaK Ha CPaBHUTENLHO
Gonbluon ray6ure (Hanpumep, 3a-
TOHYBLUMI kOpabnb), Tak U NoyTK
Ha NOBEPXHOCTK (NNacTMaccoBbie
YTONKM, C KOTOPbIMY peBeHok urpa-
eT B BaHHOM). Kamepa pa6oTaeT C
kapTamu namatu Memory Stick, Memory Stick PRO vi ume€eT BCTPOEH-
HYI0 BCNollky. Cenasb ¢ K - no USB.
Bo 3000 MP3-¢annoe nnu po 6000 B
PH l '_! PS ¢opmare WMA - cTonbko neceH B cpep-
HEeM MOXeT yMeCTUTL B cBoem 15-rurabaii-
THOM MUKPOBUHYECTEPE HOBBIN
uu¢ppoBoit ayauonneep
Philips HDD100 (http://
www.audio.philips.com/
betatest.asp). Ero macca Bce-
ro 167 rpamMm - 3T0 NPUMEPHO
BLIBOE MEHbLUE, YeM y Brivxaii-
wmx axanoroe ot Apple (iPod)
u Creative (Nomad Jukebox).
Ans cea3u ¢ MK npyMeHeH cko-
) pocTHoit uHTepdeiic USB 2.0.
e e MpeaycMoTpeH 5-Mon0oCHLIA 3K-
Banaisep ¥ BO3MOXHOCTk 3a-
McK 3ByKa CO BCTPOEHHOrO
@ mukpogoHa B MP3-daiin B pe-
Xume pukrodoHa. Bpemsa He-
npepbiBHOM paboTbl OT NUTUIA-
WMOHHOro akkymynstopa - 10 yacos.
c == LBYTM Mo coobuleruio Ziff Davis Media
— fnc. (http://storage.ziffdavis.com/
BYBSTEME CORPORATION article2/0,3973,1141624,00.asp) He-
bonbluas kanugopHuiickas komnaxus Colby Systems Corp. (http://
www.colbysystems.com) aHOHCUpOBana MUHUaTIOPHbIA (BIOHM) Xe-
cTkuii auck MD 2.4 ¢ untepdeiicom Compact Flash, KOTopeil UMeeT
eMKOCTb 2,4 M6 11 CKOpOCTHBIE XapPakTEPUCTUKK, NPEBOCXOASLLME aHa-
nor IBM/Hitachi Microdrive: wactora Bpawetus MD 2.4 u ero norok
coctasnsioT 4200 o6/MuH 1 3,6...7,1 MB/c npoTtus 3600 06/MuH 1
2,6...4,2 MB/c y Microdrive. Lienesoe HasHadeHWe - B NEPByIO O4e-
pefb MyNbTUMEranuk-
cenbHele poToKamMepbl.
Bepnb, Hanpumep, 6,5-
MeranukcenbHas
Fujifilm FinePix S2 Pro
nopaepxveaeT paspe-
weHne po 4,256 x
2,848 nvkceneir, a 310
3HauUT, 4TO Ha npe-
penbHu ceropHs 1 M6
HOCUTENL «BNE3ET»
S BCero 29 kappos, 41O
"7 MeHslue, YeM Ha O6bIu-
HYI0 35-MM NAeHKy.
Liena Colby MD 2.4 ot-
£ HOCUTENLHO {TBEpAO-
™ TeNbHOM GaL-NamsTi
3KBUBANEHTHOIO 06be-
ma} Heeenuka - $280.
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HOBAY TEXAUKA N TEXHNIOAOT U
MurTcbyprekas kKOMNaHus
Akustica (www.akustica.com)

A Kl ' S I l A 3anareHToBana TeXHONOrnio
U3roToBNEHU MUHUATIOPHOIO
TERB———"

St

%

uudpoananorosoro MukpodoHa Ha ocHose 64 Mukpo3nexTpoMe-
xanvyeckux Cuctem (MEMS), kaxaan 13 KOTOPLIX CONEPXUT MemMB-
paHy ¥ aHanoroBI yeunurens. Bce 64 MEMS BbINONHEHB! B €4MHOM
TEXHONOrMYECKOM LIMKNE HA OOQHOM XpucTanne (Yune) pasmepom
3x3,65x0,5 MM 1 Bkyne obecneurBaloT XapakTEPUCTHKK, SKBUBANEH-
THble Nape OOblYHbIX BbICOKOKAYECTBEHHbLIX KOHAEHCATOPHLIX 3NEKT-
PEeTHBIX MUKPOGOHOB. B OTnMuMe OT aHanoruyHex paspaboTok apy-
rux ¢pupm, MEMS He Tpebyer 3K30TUHECKUX TEXHONOMMYECKUX Npr-
€MOB 1 MOXET ObiTh BLIMONHEHA HA OCHOBE LUMPOKO PacnpoCTpaHeH-
HOW B 3NeKTpOoHHOM Texruke CMOS-TexHonorvi.
Kaxabiit aBToMoBUNUCT 3HAeT, YTO XUAKO-
CTHOE OXNAaXAEHWE Nytlle BO3AYILHOrO. Tak xe
cyUTaIOT U B finoHckoit komnanun ASK Corp.,
Corporation BbiNyCTMBLIEN 3AMKHYTYIO CUCTEMY BOAAHOTO

oxnaxaexus gna npoueccopos MK tvna Socket 478 (Intel Pentium
4) v Socket 462 (AMD K7), nassaHHyio Aqualia (http://www.ask-
corp.co.jp/unp/aqualia.htm). OHa coCTOMT U3 BCTaBnaemoro B 5,25-
nI0MOBLIA OTcek Gayka Anis BoAbl ¢ paaraTtopoMm, AByMR MAnoLyM-
HbiMU BeHTURsTOpamu 2500 06/MKUH 1K HACOCOM NPOU3BOAUTENLHOC-
Thi0 70 N/MUH (OcHoBHO Bnok, 223x147x11 mm), a Takxe 3akpennsie-
moro Ha npoueccope NK MeaHoro XxuakocTHoro TennoobmenHuka
52x52x35 MM, COEIMHEHHOrO C OCHOBHLIM BN10KOM ABYMS 3NaCTUNHBI-
Mu TpyBkamu. YcTporceTeo notpebnset wyTh Gonstue 2 BT (12 B), ctOur
$160, a no GeclwymHocTn (< 21 aB) 1 3PPEKTUBHOCTH OXNAXKAEHUSA
OCTaBNAET No3aaK CaMble COBEPLUEHHBIE BEHTUNATOPLI.
BHewHunii meaua-npusoa 7-In-1 Mitsumi
MITSUMI FA401 (http://www.mitsumi.com/products/
Power in Peripherals® fad01aspec.html) obecneunBaer yTeHME\3a-
nuck 6 Tunos ¢naw-kapt Compact Flash,
MicroDrive, Secure Digital Card, MultiMedia Card, MemoryStick,
SmartMedia, a Takxe 3,5-a10imoBbIX avickeT. OH cHabxeH nHrepdeit-
com USB 2.0 1 obecneunsaer ckopocTs o6meHa ao 12 M6/c. Pasme-
pbl yeTpoitctea 110x28x140 mm, macca 380 r, nutanue - no USB (ot

100 MA B OXnpaHuu po
. 500 mMA makc. npu pabo-
N Te).

BHewHur BUHUAN-
koppekTop Terratec
Phono PreAmp Studio
USB (www.terratec.de)
NO3BONAET BLICOKOKAYE-
P CTBEHHO OLUMPPOBLIBATL
rpamMnnacTuHku B CTak-
DApTHbIA wav-dopmar
«red book 44,1 kl'y /16
6ut» paxe 6e3 3ByKOBOI
KapTbl, NOCKONbKY NOA-

- [

kniovaeTcs k MK nocpeacteom USB-nopTa (4epes koTophiis ¥ nuTaeT-
cf1). OH BuinonusieT ycunenune ¢ otHowenvem C/LU 86 0B n RIAA-
KOPPEKLKIO C OTKIOHEHUEM AYHX oT upeansHoit He Gonee = 0,4 n6 B
avanasone 20 Iy ... 20 kM'y ans MM/HOMC-3BykocHumateneit. Hys-
CTBUTENBLHOCTL Ha yacToTe 1 kMU 6...12 MB, Kr<0,007%. Bns onTumu-
3auumn AYX ¢ peanbHbIM 3ByKOCHUMATENEM NPEAYCMOTPEHA BO3MOX-
HOCTb BbIGOpa BXx0aHOM eMkocTu 100\250\430 nd. Npunaraemoe MO
TerraTec Sound Rescue 2.0 (nop Windows 95/98/NT/2000/XP po-
craroyHo Pentium 166 MHz MMX) nossonsieT o4ucTuTh HOHOrpam-
MY OT WenyKos, TPecka, poKoTa 1 APYIvX XapakTepHbIX ANs U3HO-
LLEHHBIX FPaMNAAcTUHOK Nomex. Llena komnnekta 120 espo.
Liilopuxckas komnanus BridgeCo

h 'd [E@"‘ (www.bridgeco.net) Ha octiose Gec-
rl gE nposonHot TexHonoruu Bluetooth

The BlueCore3-Multimedia I1C

DSP — Speaker
BlueCore2-Ext [+ Echo < > Audiocodec
cancellation Microphone I:
Headset / Hands-free Profiles
L 21 o

BlueCore 2 aHrnuitickoit komnanuu CSR
(Camridge Silicon Radio, www.csr.com) pas-
paborana cvictemy 6ecnpoBOAHbLIX aKyCTHU-
4eCKUX CUCTEM U ronosHbix TenedoHos,
KOTOpas COLEPXWUT BCTPOEHHLIA MP3-aeko-
nep n nossonsier socnpoussoaute ¢ MK Ha
yOaneHHylo akycTuKy He Toneko MP3-nechu o

8
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AN TEXHUKA U TEXHOAOIMUNA
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¢ suHyecTepa unn CD, HO 1 NOTOKOBOE AyAUO HENOCPEACTBEHHO N3

nHTepHeta. Cuctema cocTont U3 paavosactotHol BlueCore 2 (2,4

ru) UMC BC212015DN (BkmiouaeT 16-paspsiaHbiii RISC-MUKpOKoH-

Tponnep), 4 Méut ¢naw-namatn u kopeka MC145483; notpebnsier
30...50 MA v paBoTaeT B paguyce HECKONbKUX AECATKOB METPOB.

. Duracell (www.duracell.com/

DUR ACELL prismatics/techLP1.htm) npencrasuna

3NeMEeHTL! NMTAHWA HOBOFO TUNOpPAa3-

Mepa 67x17x6 MM (cepus Prismatics), KOTOpbie BCE WMpe NPUMEHS-

10TCA B ManorabapuTHbix njeepax BMECTO CTAHAAPTHLIX KPYribix.

e Duracell
’ e 25 mW L P 1
15 e 5O W (Alkaline)
14 \ w300 mw | MMEET HO-
MUHanbHOoe

o~ mmar 200 mW
Flad I Hanpsxe-
8 s —S0mW|  hue 1,5 B,
«g \ \\ \\\ BHYTpEHHEe
e \ conpoTus-
1.0 \ nenne 0,12
OMm, maccy
o2 25 r, em-
0.8 KOCTb 1,5 Ay
[1) Q.5 1.0 15 2.0 2.5 (TOK paapﬂ-
Energy (Wh) na 100 mA
no 0,8 B), pnanasoH pabouux remnepa-
‘e Typ OT -40 £0 +54 °C. UMs anemeHTa no
s knaccugmkaumm M3K - LP1867, a no

ANSI - TBD. JIuTniA-MOHHbIE aKKyMy»si-
Topul Duracell CP1 Takxe umelor Ton-
wmHYy He 6onee 7 MM 1 NpeaHasHaqeHb!
AN MukporabapuTHeix BUAEO 1 (HoTo-

: Kamep.
) Basis 3a oCHOBY nerenpaapHbiii
TpaHcusep ICOM IC-781 u Becb onbiT
BHEAipeHNUs LM POBLIX TEXHONOMNIA, Ha-
KOMNieHHbtih npu co3pnanun  IC-
756PROII, ¢pupma ICOM paszpabora-
na yunkanbHbiii KB Tpancusep Bbic-
N wero knacca 1C-7800 (http://
www.sikom.ru/; http://www.gsl.net/
kk5dr ), Bnepsble npeacTaBneHHbI B
cepeaure mas 2003 ropa Ha paauonio-
6utensckom ¢ecrusane s [OanToHe
(CLLUA), Brmoyaowmin 32-6uTthHuiii DSP ¢ nnasaoweil TONKOR n 24-
ButHbIn AD/DA koHBepTep. OCHOBHbIE (PYHKLMM 1 OCOBEHHOCTU HO-
Boi Mopenu: Yyetoipe (!) cneunanuanposanHbix DSP npoueccopa
(onvH B nepefatunke, ABa B nPUEeMHUKaxX U oauH Ans obpabotku
CrneKkTpa); ABa NOSIHOCTLIO aBTOHOMHBLIX KB npueMHuka + oauk ans
50-54 MI'y; 6onbLuoi AMHaMnMyeckuii AManasoH, ypoBeHb TONKK ne-

peceyeHnsi N0 NPOARYKTaM TpeTberc nopsaka (i1P,)
+40 pbm nyywe, YeM y MHOMMX BbICOKOKJIACCHBIX
KOMMEPHECKUX N BOEHHbIX NMPUEMHUKOB; aBTOMa-

o)
ICOM

TUHECKW NepecTpanBaeMblie NPeceseKTopbl h KOMMYTUPYEMBIE pene
[nanascHHbie GUILTPLI; BbICOKas CTabunbHOCTbL YacToThl +0,05
ppm; nepeaaTtyuk MoLLHOCTLIO 200 BT; BCTPOEHHbIE MMMYNbCHBINA
6noK NMUTaHUsA 1 aHTeHHbIN TIOHEP; BO3MOXHOCTL 3aMMCK NEPCOHaND-
HbIX HacTpoek Ha ¢naw-kapTy CF; BCTPOEHHbI Kopep/neKonep
RTTY n PSK31 ¢ B0O3MOXHOCTBLIO noakniouenns USB-knasuatypol;
usetHon TFT aucnneid ¢ anaroHansio 7 Aoinmos v VGA aparisepoM
ANs BLIHOCHOTO [UCNesl, B KAYeCTBe KOTOPOrc MOXeT UCNoNnb3o-
BATbCH KOMMbIOTEPHLI MOHWTOP; cnekTpoaHanulartop co 100-rep-
LIOBbLIM pa3pelleHueM; fnanaacH pabounx wacror 1,8-30 My, 50-
54 Mry (5-200 BT); rabaputs 424x150x420 mm; Bec 23 kr. Opueh-
TUPOBOYHLIM CPOK Havana NOCTasoK TpaHcueepa - Hos6pb 2003r,
ueHa 6onee 50008, no HekoTopuM oueHkaM - fic 8000%.
Pazpaborunkn «MixW Team» (http://www.mixw.net) coaganu
nepebidi B M1pe uHTepdeiic TpaHcuBepa ¢ USB-nogknoueHnem.
YCTporCTBO NpeAHa3HaueHo A1 NOAKMOYEHUS NEPCOHANBHOMC KOM-
nbloTepa K TpaHcueepy 1 ynpasnenns uMm npn paborte TenegoHoM,
TenerpaoM u UMGppPoBLIMU BUAaMY CBA3U. OHO UMEET: ayAMO UH-
Tepdeiic (T.e. peann3osaHna elle ofHa 3s8ykosas kapra), CAT-uHTep-
eiic, suixonbl PTT n CW, 1 pewuaet npobnemsl: Hexsatku COM-nop-
T0B, 0COBEHHO Y «HOYTOYKOB»; OTCYTCTBUS FTHE3M, BXOAA W BLIXOAA 3BY-
KOBOI KapThl; HEXBATKW 3BYKOBbLIX YCTPOMCTB ANSi ONHOBPEMEHHOMN
paboTbt B APYrix NporpamMmax v NMPUOXeHUsIX; MHOXeCTBa NPOBOAOB
€0 cTopoHb! K. Takum 06pa3om, npenoctasnseTcsi BOIMOXHOCTb yr-
pasneHus HeCcKoNbkuMKM TpaHcueepammn Yyepe3 USB n COM-noprbi.
YertporcTtso, nonyuusllee Ha3saHue «USBSC 1.1», nopkniouaeTcs k

AUDIO, CAT, CW, PTT

USBSC 1.1
 amattmt—
Mixw ON CW PTT USB
o 0 0
_ 14,070 O@
AN
USE IIIn
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HOBAN TEXHANKA U TEXHOAOTAS
KoMnbtoTepy 4epes uHTepdeiic USB 1.1 u nutaetca ot MK no wmkHe
USB. Ayamo uHTepoeitc UMeeT ranbBaHUYeckyio pa3esaky oT undpo-
BbIX Leneil. MakcumansHas aMniMTyaa BXOAHOMO M BLIXOAHOMO 3BY-
KOBbIX curHanos 1 B. Beixoab PTT 1 CW - oTKpbiThii konnektop. CAT-
uHTepdeiic meeT yposHu curHanos RS-232, TTL, CI-V 1 ckopocTb
nocneposarensHoro nopra 1200...57600 6oa.

Zetex Semiconductors (www.zetex.com) ana cemeitcTsa ung-
poeeix YM34 Acoustar™ sunyctuna WUMC ppaiisepa
ZXCW8100S28, koTOpas BMECTE C KOMNNIEMEHTAPHOR Napoi no-
nesbix TpaHauctopoB ZXM62P03G/N0O3G (8 H-mocrTe, Rys,=0,15

BZETEX

ACOUSTAR"

Om) aBNAETCA rotoBbiM :
pelueHrem crepeoYM34 i BN e
MOWHOCTBIO A0 60 BT ¢ L ' L
[WHAMUYECKUM guana- o

3oHom 101 pB, oTHOCU- R

TeNbHbIM YPOBHEM LLy- | .

moB -125 a6, koadodu- - - o .

LWMEeHTOM rapMOHUK oo

0,02% u KMA po 90%. C BHyTpeHHelt TakToeoi uactoToit 33 My
32-paspsagHulit ZXCW8100528 npuHumaeT uudpoebie 16\24\32-

perpyske. HanpsixeHue nutanus 3,3 B, KOHCTPYKTUBHOE MCnonHe-
Hue - SSOP28.

LT HIRNR

B otnuune ot puddepeHumnansHo-
TepMOoNapHbIX UK NorapupmMUIeckun-
3KCcnoHeHUManbHbiX npeobpasosare-
neit UCTUHHBLIX CPEAHEKBAAPATUMECKIX

5oV
0% our
AX
REF
Vin t
Eal
LPF -+ VUt
27VT055v
]
Voo
OIFFEREN p——] N1 QUTPUT —I—-DC
TIAL AE
NPUT 1 LTC1966 1uF T Vour
P———! — IN2 OUT RTN ;mb
DApF EN Vgs GNO =
OPT.AC
COUPLING

3HaveHuit (TrueRMS-DC koHeepTtepos) MMC

LTC1966 Linear Technologies (www.linear.com)

Input i Volume ZTA ZTA fitter 4th.order = oM '
formet | |Teble || finer || 24 xfs(44.1kHz) || Noise Shaper| | oy 0TAMYAETCH NPOCTOTOM Cxembl (TpebyeTcs Tonb-
Wooonk converter | B2 2xfs || 12%fsioBkiz) 1 |32bitdBxfs | | opppg KO OfMH BHELLHUA KOHAEHCATOP) 1 OTCYTCTBUEM
Bit clock Muto Exfsl192kHz) | |to768xfs ',;me HEeo6X0AUMOCTU TepMOoKanuOpoBKM/YCTAHOBKY
L__I T T output Hyns. B ee OCHOBE - NATEHTOBAHHLIA NPUHLMN
SPI SPl «Delta-Sigma computational technique», npu ko-
Interface Coefficient Topom DS-MofynaTop REUCTBYET Kak fenvTenb,
decoder Control ROM a TpuBMANbHLI KOMMYTATOP MOMAPHOCTY - Kak
SRAM YMHOXUTEND (CM. BNOK-CXEMY); MOXHO NOKa3arb,
Chip Select [ T 4TO B Takoi KOHGMUIypaurMn NOCTORHHOE Hanps-
Mmer::"l'gi l l Right xeHue Ha Bbixope ®PHY LPF Vout nponopuuo-
Mode PWM  HanbHO KOPHIO KBaApaTHOMY U3 CpEeRHEero 3Ha-
Volume I y7a g ZTA fiter 4th order P | OUPUt ehua kBaapaTa BXOQHOMO HanpsxeHws Vin.
—P> Trable [ iper (|24 fsldd.1ktiz) f] Noise Shaper ] ouepye LTC1966 o6ecneunsaet TouHOCTb Npeobpasosa-

Bass 2x fs | | 12 % f8(96kH2) 32bit48xfs | | grogs peotp
Mute 6 x fs{192kHz) to768x fs Hus He xyxe 0,1% B nonoce po 1 klu, 1% po 6

paspsgHLie ayAuoAaHHbie C 4acToToi aAuckpeTuaaumm fa ot 32 KMy
o 192 ky (8 no6om ¢popmare ot SACD po DTS) u nocne 768-
KpaTHoi nepeauckpeTnaauuu (ans fa=44,1 kru) popmmupyer LLIMM-
HanpsxeHus (Hecywas 1...2 M) ansa ynpaeneHus BHEWHUMU

Ve
Gate o1 EQil
26 b;ﬂaqr it o
OP1-L doadtime| €1 =
control
n SPEAKEN
e
are
Irive ]
25 . bllm;r it B o 'J ca
op2-L dosd tima | ©2 -
control 02 A2 T
ACOUSTAR™
ZXCW8100
{LEFT) ﬁ
Gate o5 q; R3
drive
22 ; buffer | o 03
- | udi o
opsL [ (it T e
control
Gats
21 ter [t
OP4-L Including _‘1:5 = =CI
Coomrar| “Tbs 2 [)m

KMOTMM-kniouamu. OnTuMmanpoBaHHbiA anroputm LLIMM Acoustar™
NO3BONMJ NPAKTUYECKM YCTPAHWUTB T.H. NEPExXOfHbIe UcKaxeHus. Mo
3-npoeopHoMy uHTepdeitcy SPI npefycMOTpeHo ynpasneHne pe-
Xumamy (72-paspsaHbiMn cnosamu) HPWM\RPWM, rpomMkocTbio
(oT -94 po +25 pb ¢ warom 0,5 pB), TemBpamu BY/HY (£15 pb ¢
warom 1 a6 1 Ans Tpex 4acToT cpe3a), NpUriyweHreM, a GpyHkUms
NOVALOAD™ no3eonseT u3bexars XecTkoro orpaHuieHus npu ne-

kMy u -3 p6 no 800 kU, HanpsxeHue nuTaHus
MoxeT ObiTb Kak ofHo- (oT 2,7 no 5,5 B), Tak 1 ABYNONsipHLIM (00
+5,5 B), notpebnaembiii TOk He npeebiaeT 170 mkA. Pabounit Tem-
nepaTtypHbiii AMana3oH npoctupaetcs ot -40 go +85 °C, BxofiHO€
conporueneHe 8 MOM, BoixogHoe 85 kKOM. KoHcTpykTHBHOE 1C-
nonHeHne MSOPS8.
Natlonal
NNational Semiconductor Semlco_nductor
(www.national.com)
pactuMpuna CEMECTBO CKOPOCTHbIX OY LMH fecsTkom HOBbIX 13-
[enuit C 04eHb ManbIMU UCKAXEHUAMU M BLICOKOI LLIMPOKONONOCHOC-
Thi0, BLINONHEHHBIX N0 TeXHonorun VIP10. LMH6702 otnuuaertcs ynb-
TpamankimMu UckaxeHnsaMy -88 A6 Ha wacTore 20 My, nonocoi eau-

HUYHOrO ycunenust 720 MIL 1 ckopocTeio HapactaHus 3100 B/mkc
paxe Ha «Taxenoi» Harpyake. LMH6624 covertaer 1,5 IMuosyto no-
nocy (oH ckoppekTpoBaH Ao Ku=10) ¢ npeaensHo Huakoit 311C 0,92
HB/VIM 1 Tokom 2,3 nA/YI cOBCTBEHHBIX LLYMOB, @ TAKXEe O4eHb Ma-
NbM cmettieHnem Hynsi. LMHGE732 npu Takor e nonoce no3sonser o4-
HWUM BHELLIHUM PEBMCTOPOM 3343BaTb TOKOBbIA PEXUM, UBMEHSIS NOTPes-
NReMbiIA TOK B COOTHOLeHUU 15:1; B ChsityemM pexuime OH noTpebnser

10,
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He Gonee 1 MKA, 4TO genaeT ero He3ameHUMbIM B YCTPOICTBaX C or-
paHvyeHHbIM NuTaHnem. LMHG6722 - cyetsepenHbiid OY ¢ nonocoit
400 My 1 ckopocTsio 1800 B/mKc, notpebnsiowmii 5,6 MA.

) AHOHCUpOBaHHLIVI B Mae Hepoporoi OY
Q‘ TEXAS OPA300 (Burr-Brown\Texas Intsruments,
INSTRUMENTS http://amplifier.ti.com/sc03109) o6nanaet ma-

noim ko3pdULMEH-

OPENA.OOP GAIN AND PHASE ve FREQUENCY TOM rapmoHuK
:;: mmmy TTT o 0,003%, wymamu <
% [T [ 1] o 3 HBAIU n Bpeme-
80 Iy Galn NG HEM YCTaHOBNEHUS
70 § N 0 30 Hc (0,1%). OH
g - N 8§ 0 § Paspabotan no
. i KMOI texHonorum
%0 H] N -120  cneunanbHo Ans
20 ~
P N s BXOAHBIX  uenei
o S MHOTOpaspsaaHbIX
-10 N -180 AlUN, aKTUBHbIX
100 1k 10k 100k ™ 10M  100M 1G

¢punsTpoB 1M Mmano-
WyMALIMX Npeaycu-
nurenen. Hactora eavHuyHOro ycunenns 180 Mru, BxoaHoe conpo-
Tenexne 10" Om, BxoaHas emkocTb 3 Nd, HanpsxeHne NUTaHWA
2,7..558B.

Frequency (Hz)

MowHbit OY PA33 ¢upmbl Apex

(www.apexmicrotech.com) ¢ BXogHbIM Kac-

kagom Ha MOTM-Tpan3ucTopax pabortaer

npu Hanpsxexnn nuTanmns £15...50 B, obec-

neyneas BbixogHoh Tok Ao 30 A npu ckopo-

WicRoOTecHNGL oGy CTV HAPaCTaHMA BLIXOAHOrO HaNPsXeHUA
100 B/mkc. Monoca epuHnyHoro ycu-
nenuns 3 M, Ku 6e3 OOC Ha vacToTe
15Tu - 102 pb, BXOAHOE CONpOTHBNE-
Hye 10" OM. KoahdULMEHT rapmMoHuK
P npu BuixogHoM mowkHocTn 200 BT, Ha-
rpyske 2 Oma u wacTtote 1 «iy
Kr<0,002%. Ans nosbiwenns KMNA nu-
TaHWe BXOMHBLIX KACKafloB MOXHO Bbl-
NONHATL HAaNPSXeHUAMU szm, Ha
5...20 B 60nblurmMK, 4eM NUTaHue Bbi-
XofiHOro Kackapa =V,. Takxe C uensio

+Vs @E

SHUTDOWN
@—

®
Q1
Q13 IEQS
D5 ouT
Q4 Q18| lum
Q17 p %
Q24 LiM
D19 D20, EAS] Q21
@ |2
Q30
é/EOOST @_vs

rMBKOCTM NPUMEHEHNS YACTOTHARA KOPPEKLMA BLINONHEHA BHELIHEN Lie-
noykoit ReCe mexay BoiBogamu 3 u 4 (Re=120, Cc=82...470 nd ans
Ku=10...1).

Cypress MicroSystems Boinoxw-
na 6ecnnathHyio sepcuio MO ana
- pa3paboTky cMCTEM Ha MUKPOKOH-
=——77} Tposnepax PSoC - Programmable

—_—; CYPRESS System-on-Chlp (http://
WWWw.cypressmicro.com/support/).
Hoebii penus 3.21 poctyneH no appecy http://
www.cypressmicro.com/download/REL32_642.exe , HO umeeT ao-
BoNsHO Bonbitolt obbem (31 MB), NO3TOMY €ro MOXHO 38Ka3aThb 1 Ha
CD-ROM no appecy http://www.cypressmicro.com/support/
genform.php?which_form=req_cd . focTynHbl Takxe 6ecnnarHbie 06-
pasubl MUKpPOKOHTpONNepoB - http://www.cypressmicro.com/
support/request/samples.htm .

N

= =

Harckas
. =" Danish

HEIBI wirwwop mno  orviuppe v &+ WomckcGoogles L ARIINES
- A - Audio
Qs A ConnecT
fawwcadoom),
v O x| BbINyCKalo-
. "gg?c was «nac-
T~~~ o . "4l CUBHBIE
= = PSoC Designer Software '}l ;pe Aycu-
Support Home Page 9 nutenun» -
YERY ooz soror | Qm recowioms BB 4 perynavo-
@ sl B pbl rpoMKo-
. e ; cTH, CTy-
neHyaTble
arTeHloaTo-
pul, RIAA-
npegycunutenn n ap. High-End npoaykuwmio,
o BbINOXUna ans ceobopHoro ckaymnsanus (http:/

Danisy Aur~ Cwc¥  /www.dact.com/html/ac_calculator.html)
‘N1 KanbKynaTop AJif CAMOCTOATENbHOro pacye-

Ta avteHiarTopoB. 310 HeGonbwoit (87 KB)

¢aiin B popmarte 3nekTpoHHbIX Tabnuy MS

Excel (TpeGyeTcs Bepcuma 5.0 unm crapuwe). Ha ocHoBaHuM Tpex Bxog-
HbIX NAPamETPOB - CONPOTUBNEHNS aTTEHIOATOPa, HarPy304HOro Co-
NPOTMBAEHWS U HAarpy304HON EMKOCTHM (C YHETOM NapasuTHOWN EMKOC-

Attenuation Curve Caleulator '™

ACY

= s
BCroote ateawsany o * e <Ol

Fhres input-fiids for i IRy KOhn

sitequator resistance 4 P

{drop-down kst load [ertei i nd
resistance #ad Joad Py R 512 ot

capaciance F ¥ Hz |
s M tow DR Mesmow

oD et f. - —TEr
——1ip 2k

Results: Mugahude (£8) -
versus frequency for 4
each of the 24 seps
of the attenusior =
2
EN

Legend

i
&

s$2garckbing

Altenuation, dB

e ¥TED M

T mexbnoyHoro xabens) Excel BoiuucnseT 1 BoiBOAMT rpacdmkn AHX
ons 24 ypoeheii ocnabnenwns ot 0 no -60 ob. Bpope 6b! npocras npo-
rpamma, a no3BofAeT HarnsaHo y6eanTLCs B HEOYEBUAHOM: NpUMe-
HATb [/17 NACCUBHLIX PErynsTOPOB MPOMKOCTU PE3UCTOPbl CONPOTUB-
nexvem 6onee 10 kOM, HarpyxeHHbie Ha 0BLIMHBIA Kabens AAMHON
HECKONLKO MEeTPOoB, A0BOMNLHO NPOGNEMAaTUYHO.

Becnnarthas, HO oveHb nonesxHas Ansg ayanodunoB-«namnafHUKoB»
nporpamMma pacuera 6nokos nutasus PSU Designer 2.0.1 sbino-
xeHa (891 KB) no agpecy http://www.duncanamps.com/psud2/ . Pac-
C4MTLIBAIOTCS! (C BLIBOAOM FPadmKoB HANPSXEHUIl U TOKOB B Nobom
y3fle unu BETBU CXeMbl) NPaKTUHECKU Niobble UCTOYHKKK {aHogHOr o}
nuTaxns - Ha N/n anoaax u kenotpoHax (AR4, 5R4-G/GY/GYA/GYB,

D1 5AR2  L1_1EH 78Q)
A T

44524m 53866¢ :
62246u 465.35m 46657 11
62246u 491.93m 49260
94597m 84597 f
62246u 46595m 46657 ]

LreX R L
24012 |.M|s:i .
54219 1,030
47298 472%
56073 11215

3

2

i Jirn)
)
Tivon 112k
F vy -aseze
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o
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110 agipreg :
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5U4-G/GA/GB, 5V3-A, 5V4-G/GA, 5Y3-G/GA/GT, 5Z3, 6AU4-GT,

B6AX4-GT/GTA/GTB, 6CA4, 6D22S, 6DE4, 6X4, 6X5/GT, 6W4-GT,
83, EZ80, EZ81, GZ33, GZ34, GZ37 v ap.), onHo- 1 asyxnonynepnon-
Hble, MOCTOBHIE, C YABOGHWUEM HAMPAXEHWS, C NPOCThiM C-punsTpom
unu C-R-C, C-L-C, L-C n ap. B moaenax kOHAEHCATOPOB Y4UTLIBAET-
cs Takoi napameTp, kak ESR, uTo kxapavHanbHO cOnuxaer naHHue
pacyeTa ¢ peansHO Nony4aembiMu. M3 nonesHbiX yTUAUT HEMbL3A HE
OTMETUTL MOAYNb pacyeTa CeTeBOro TpaHcgopmaropa, a Takxe Bo3-
MOXHOCTbL 06aBNEHWS HOBLIX CXEM W 3NEMEHTOB.

LinearX x cBoemy 10-neTuio 1 noc-
ne TpexneTHe# MOAroTOBUTENbLHOM
pabotel coobmna o 3aeepLUeHUu
paspaboTkun HoBoO# Bepcun MO ana
pa3paboTku aKyCcTUYECKUX CUCTEM
LEAP 5, cocTosLLero ua AByx OTHOCUTENbHO HE3aBUCUMBIX MOAYNeW
EnclosureShop v CrossoverShop. [epBblit NpoOCUNTLIBAET akyCTu-

$ Y s Y &
T _"r_«"d'al‘

M 6
Qime cring

HYeCKUe XapakTEPUCTUKW ALUMKA U AWHAMUKOB, NpU4EM AENaeT 310
3HAYUTENBHO TOYHEE APYrux aHanoruyHeix Nporpamm. JloCTatoyHo
YNOMAHYT, YTO NPUMEHEHb ANGPAKUMOHHBIA aHanu3 no 8-ro nopsa-
Ka U HeNMHEeMHbIN akyCTUNECKU CUMYNATOP, onuckiBaemblin 53 napa-
MeTpamu (BMecTo 26 y NpeALleCTBEHHUKOB), 8 AWHAMUKWU MOXHO Npef-
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cTaBnATL cTanpaptHon (Simple), TSL (Transducer Speaker Library) v
HavnBonee coseplueHHoW 1 TouHol LTD (LEAP Transducer Data) mo-
nensmu. CrossoverShop - Moaynb pacieTa v CUHTE3a NacCUBHBIX\ak-
TUBHBEIX\UMPOBLIX (FIR/IIR) pasaenutensHbix GunbTROB MHOrONONoC-
Hbix AC, KOTOpbI YYUTLIBAET HE TOMBKO YUCTO 3NEKTPUYECKUE Xapak-
TEPUCTUKM KOMMOHEHTOB CXEMBI, HO 1 UX aKyCTUHecKoe OopMIIEHHe.
OH HOpManbHO BOCMPUHUMAET faxe 3K30TUYECKME ANHAMUKY C ABY-
M 3BYKOBbIMK kaTywkamu. Mocnennss sepcus EnclosureShop
5.0.0.325 nocrtynHa ¢ http://www.linearx.com/cgi-bin/filebot.pl?/
updates/encshop/leape325.exe (2,1 MB), a CrossoverShop
5.0.0.325 - ¢ http://www.linearx.com/cgi-bin/filebot.pl?/updates/
xvrshop/leapx325.exe (1,25 MB).
Syntrillium Software BbinycTuna HOBYIO
BEPCUIO MOMYNAPHOro 38YKOBOI0 PERAKTO-
&y pa Cool Edit 2. 1. N3 HOBUHOK ~ BO3MOXHOCTb
S PenakTMpoBaHNA 1 COXpaHEHUA MHOrOKa-
HbIX MOHOGANNOB, HO U B OAVH MHOrOKaHasb-
(@ ﬁ Helit WMA 5. 1; kopuposaHue 8 WMAS (no 96
klu/24 6ut); HoBas onuus Spectral Decay B
Hus; Bonee 45 DSP-adgexToB; CD-ripping v CDR-burning. [porpam-
Ma nopaepxueaeT GONLLUMHCTBO ayanogopmMaTtos, Bxmoyan Windows
e e Y

HaneHoro (5.1) 3Byka He TONbLKO B 6 OTAENb-
Noise Reduction namHoro ynyswuna 3¢pgekTUBHOCTL LyMonoaasne-
,Haw.‘.d‘
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PCM (.wav), mp3PRO® (.mp3), Windows Media Audio 9 (.wma), Cool
Edit Loop (.cel), CD Audio (.cda), Windows Video (.avi), Apple AIFF
(.aif), Next/Sun (.au), Amiga IFF/8SVX (.iff, .svx), ACM Waveform,
Dialogic ADPCM (.vox), Raw PCM Data (.pcm), Sound Blaster Voice
(.voc), 8-hit signed raw (.sam), DiamondWare Digitized (.dwd),
SampleVision (.smp), IMA/DVI ADPCM (.wav), Microsoft ADPCM
(.wav), Windows IEEE float (.wav). Wncrannstop (16,5 MB, Shareware,
windows 98SE/ME/2000/XP) noctynet ¢ http://www_syntrillium.com/
download/download.html?37 . Kcrat, B mae Syntrillium Software
GLina kynneHa ruraHtom Adobe (www_adobe.com) u nporpamma Cool
Edit B panbHeiwem, ckopee BCEro, BOVMAET B CEPUI0 HOBLIX Npoayk-
ToB Adobe, NpeaHa3HaueHHbIX /11 pefakTUpOoBaHUA BUAEO U Noaro-
toBkn DVD, HO yxe nop vmeHem Adobe® Audition™ (http://
www.adobe.com/products/audition/overview.html).
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HADIOTRCHR

MonHblit namnosbii YM34 Abeps
finaxToBMYa COCTOMT U3 NpeaycunuTens
(MY, puc. 1) 1 cO6CTBEHHO YCUNUTENS MOLL-
HocTuv (YM, puc. 2). Nepeuiid kackap, MY Ha

ECC83,12AX7, EB3CC

Ry 22k

RADIATECH

Hule perynstop 6anaHca P9 v auckpeTHeIr
(cTyneHyaThil) TOHKOMMNEHCHPOBaHHLINA
perynaTop rpomkoctn K4. AYX perynato-
pa rpoMKOCTH B pasHbix nonoxeHusax K4

ECcss,
€ccsl

DAND C2CT

ANP COMPARNION

"
audlo TREA WA T uGE BT Y
;GSM‘;’;::-! R PRESS
Continuing Audio Elsctronics, Glass Audic & Speaker Builder
peee—
nokasaHa Ha puc.3. B mrkpogdOHHOM npe-
nycunurene (Ku=45 pob) ncnonb30BaH nex-
Top, V5, ero BLIXOL, NOAKMOHEH K BTOPLIM
TpyonaM mukiepos (V4b, V104b) o6owx

ECC8S,  ECCBS,

Eccst

Eccet

mepom P1. 310T v eLe TpK NMHENHbIX BXO-
a2 vyyBcTBuTensHocTeio 80 mB CD/Martu-
TodOoH/TIoHep KOMMYTUPYET Nepeknoya-
Tens K1. Bropow kackapn V2a, V2b - nuneir-
Hbi YCUNMTENb C KATOAHbIM MOBTOPUTENEM
V2b. Kpome ycunexvs ypoeHs oH obecne-
4YMBAET Pa3BA3Ky BXOAOB OT HaCTOTHO3ABK-
CMMOTO 1 HEBLICOKOTO BXOIHOIO COMPOTHE-
nexus perynstopoe tembpa/®HY, koto-
pble BHINONHEHbl COOTBETCTBEHHO Ha P5
(tem6p HY), P6 (tem6p BY) u C13-
C15R16R20-R22. Bribop perynstopa TeM-
6pa unvm PHY BLINONHSET Nepeknioyarenb
K3 (a-b-c, nokasaHb! B pexume PHY). U
perynstops Tembpa, u PHY - akTrBHble,
exopsT B uenn OC Tpropa V3a no nepe-
MEHHOMY Hanpsxennio. INocnearnid kackap,
Y BuinonHeH no cxeme anddepeHumrans-
HOrO yCMNWTENs/MUKLLEepa Ha CNaperHOM
Tprope V4a, V4b, a HarpyxeH Ha rnaccve-

6L6; 6N3C

{7 —o +260V
& L
47p
3oov:|: Ry
22k
w
Vay Rao
7L 22k
- w
A Cig
Cs 33(|)n163V R, c 680n/400V
10
! 0] 470250V 'v—“”—
&b
Dinamikus 180y
lemezjdtszo ::\Vh
o ) G
G ! ) R, 150k 47k 1
MW/63V] -/ ¢ %e\f‘ Cn Cos P; 470k lin -
220n in in
Ry 63V 58
47k Pg
Ryp 1 Riz Rag Rz [JRas [|R2e 47k C1e D"‘ Ca
220k 2,2k&] 9,1k 22k Ll Useo tin. 7| 68
“ 470
P, l C2p 330n/63V, - - T8V
100k 0 — a kapcsoléra Ryg 47k 4 1260V
Magno- szerelve :——-T
kimenet J: Res
P K S ™
cD 3 l 47p Cxo
100k 300V —
. Py
Hene 100k 22021163 o | e B
nf63v
Tuner Mikrofon o—] +86v | v
Ks | 104b
TR ¢
Rus 250V I ASE Pnc.i
C —_
470K .472; 1 I\ 68k
BV : Bal csatorna
’ 1
ECC83 12AX7,  ECCBS, E283CC, EF86
ECC81 6N2P (6H21)
EFBO4 EF94, 6AU6
neoviHom Tpuoge (V1a, Vib, ananor 6H2IM) ECC8S, 6L6
(] (l
-~ BUHWI-koppekTop MM-ronoekm 3ByKOCHU- 6N3C «360V
maTtens 3MY, AYX koToporo dopmupyer- Res 270K °
cs uensto obwen OOC C6aRBC4R4R3. o 0
Ero wyectBuTensHOCTL 2 MB, k03¢durum-
€HT YCHNEeHWs MOXHO PerynupoBarth TPUM-
[

R76100, 2W

+260V
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yKa3aHbl Ha cxemMe, a

R38 u3 cxeMbl mcknouator. Kpome keap-

100 OvaMeTp NpoBoaa Ana  Tera 0ToGPaHHbIX BEIXOAHLIX NEHTOLOB CXe-
gg 0= obmotkm n1 - 0,7 MM;  Ma cofiepxuT dbaszonHBepTep Ha ABOMHOM
50 e —— = n2,n3-0,4mMm; N4, n5  Tpuoge V3A, V3B, aparieep V2A, V2B u
‘°_® -1,5MM; n6-1MM; N7 BxoaHoM yewnutens V1A, VIB no cxeme ¢
3 -0,8 MmM; n8 - 0,2 MM akTMBHOW Harpysakoii (SRPP). Takoe noct-

A\ S

20F S («Radiotechnika» Ne7/  poeHue obecneumBaet MUHUMAarbHLIE Ba-

(mv) \\\ / 2003, ¢.332-334; 30Bble 3aaepxku U noasonser Geatones-

10 AN o Ne8/2003, ¢.382-  HeHHO npuMeHwTb Hernybokyto (11 ab B
8 i,

N —= 384). neHTogHOM M 18 b B TPMOAHOM BKIIOYE-

g’ Wosed Hopsya  HuM) obwyto OOC c BTOpUHHOA OOMOTKM

3 7 Ctunn pekoMeHAay- BbIXOfIHOro TpaHcdopmaTopa T1 yepes

3 A eT namnel BuiXOAHO-  C5R39 B karog V2A. Yeunurens Hacronb-

21— [TIR [~ 7 ro Kackasa csoero ko crabuneH, YTo npu NPAMOYrofibHOM

namnosoro YM34  BX0AHOM CUrHane B BLIXOHOM OTCYTCTBY-

1 | I l I ' (puc.6) ona Bocnpo- 10T «BLIGPOCHI» HE TONLKO NPW OCLINHON

20 3040 6080100 200 400600 1k Zk 3k4k bk 28:) 20k  pagefeHMA BOKaNb-  Harpyake, HO fiaxe Npu BKNIOYEHUU napar-

HbIX M [Xa30BbiIX GO-  NenbHO BTOPU4HOM 0OMOTKE BLIXOAHOrO

HOrpamm nepesouTb  TpaHchopmaTtopa KOHAEHcaropa eMKoc-

k nd ) v BTpuoaHbil pexuM,a  Teio 0,1 Mx®. CxeMa HUKCHMPOBEHHOIrO

v v AN KNacCU4YeCKON My-  CMELLeHMs CeToK BbIXOfAHbIX namn BIAS

K n?7 ) | ”7 no_ k 3bku ¥ Gonbiumx op-  NETWORK m3o6paxeHa B cocraee Gnoka

‘ n3 v  KeCTPOB-ByneTpanu-  MUTaHUS Ha puc. 7. MakcumanbHas BeiX0m-

v v HelHbii. Ha pycyHke  Has MOLLHOCTb B TPMOHOM BKIIOYEHUM CO-

K ng (- ] I r ) k wu3oBpaxeHynbrpanu-  craenset 60 Br (Kr=0,21% @ 1 «'y), B ynb-

n2 3 v HelHbl BapuaHT, Tpu-  TpanuHerHom - 100 BT (Kr=0,46% @ 1

k v OfHOe BKMOueHve fo- k), nonoca YacToT COOTBETCTBEHHO 20

M ns I n8_{ k cruraetcs coeavne-  Iu... 20 «Tu n 30 l'y... 20 kl'y. Yyscreu-

. _H XD vV HMEM BTOpPbIX CeTOK  TensHocTb 0,34 B. MNpn BLIXOAHON MOLLHO-

V4...V7 He k cneun-  ctv 10 BT nonoca uactor B nio6om BKIO-

anbHbIM BLIBORAM Bbl- yeHuu coctasenaeT 20 INy... 40 kl'y, a ko-

Anod +360V Andd XOfHOro TpaHchop-  3dbUUMEHT rapMOHMK He npeBblluaer

Martopa, adepes 270-  0,08% (1 xI'u). BuixogHoM TpaHchopMaTop

OMHbIe 2-BaTTHbie pe-  T1-Hammond 120 Br, 1900 Om/4-8-16 Om

3ucTopbiNpAMO k aHo-  Tuna P-T1650T. B 6noke nutanmusa npuMe-

flaM COOTBETCTBYIO-  HeHbl TpaHchopmaropel T1-200 B/870 MA

LWKX («CBOMX») namn. Hammond P-T167H200; T2 - 6,3 B/10 A

Pasymeercs, npu Hammond P-T166S6; T3 - 12,6 B/450 MA

ne ny n Ny atoMmpeaucTopel R35-  Hammond 273-1365 (BkNIO4EH «3300M-Ha-

prc B NS NS UL (R L 1 0, 00

{ — Bav~ IN40O7
0 Z,= 8} O/ _9‘_ 'ﬂv
+Ca7 —LCnD R"'k wigv)

KaHanoB. 20-BaTTHuIM YM (puc.2) coctont T%%gv 22%’\7 10 ’LG?V

W3 BXOAHOro kackana Ha V6a, B katop Ko- (300V)

Topow yepe3 R54 nogaerca HanpsxkeHwe 215V~ .
o6wwen OOC rny6uHoi 15 gB ¢ BTOpU4HOM n NN Cuof | Roe
. 2200y 220k

06MOTKM BbixOAHOro TpaHcdopmaropa Tri; + Cas 350’\‘,
basomHBepTOpa Ha VBb ¢ pasfieneHHoi Ha- T 200
rpyakoit R55/R56, ycunurenei Hanpse- h ‘ :
Hua V73, V7b, 6anaHcupyeMeix TpyuMmme- P12

. [1100 Ve, V7,
pom P10; BLIXOAHOIO ABYXTaKTHOMO Kacka- ﬂ' Ve v

8, V9
na Ha neHtogax V8, V9, paborawowmx ¢
¢bukcMpoBaHHbIM cMeleHrnem (P11) ¢ Ha-
uanbHLEIM TOKOM aHopa 28 MA. BeixonHowM P13
TPaHCHOPMATOp BHIMONHEH Ha MarHuUTOo- ) $= 00 Vaos: Viar.
Bi1 Vage, Vios

npoeoge ceueHnem 18 cm?, cxema HaMmoT- Dy, 1NG0O02 +12,6V

KM M coeaMHeHUs 06MOTOK NOKasaHa Ha 1A L,63V,03A f 17812

puc.4. Kaxaas cexums neperHHO 06MoT- Re

xm n5...n10 cogepxumt no 335 BuTkoB 3B 33’

0,3, a kaxaaa cekuus BTOpuyHoM nl...n4 - j 2w

no 77 sutkos MNOB 0,55. Mpu BLIXOLHOM ) N 7= L] =2

MouHocTH 15 BT nonoca wacTor yeunure- = 5 J 'g‘sés

na npoctupaetcs or 20 My 10 40 My (-1 K 1 o pl I
Tc

nB). Cxema 6noka nuTaHus nokas3aHa Ha < . 220 T ’SZ Eé‘u

puc.5. MNutaHne Hakana NeHTofa MUKPO- Ci2 6V

¢oHHOro NpefycMnuTens BLINOAHEHO NO- T’z'gf,”“ T’{ZQ,“ 0

CTOSHHBIM TOKOM C pe3ucTopa R83, koto- B2 Dw.Dn Re 33k BAIS? ZPD68 BC182B BAY41

P NOAKIONEH K BBIXOAY MHTErpanbHoro _'E_, i P17 -Ug

crabunuaaropa 7812. Ha tpaHaucrope T A ne - -

cobpaHo pene BpeMeHu, 3aaepXxuBaioLLee —14- Dz2 v l %5

nofiavy aHOAHbIX HanpsxeHWil Ha BpemMs Cee Res |+ 53‘3

pa3orpesa KaTofloB. Hanpsxenus BTopuy- Pnd.5) T 0k 82k T

HbIX 06MOTOK ceTeBoro TpaHcdopMaTtopa @ wver )
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D AN KECT
CR YyTh M HE
abcypaHbIM.
Ho BoT npeg-
NOXWUBLWWK
ero 'paxem
Aukep cyu-
ad k- - F TaeT, yTo Ta-
KOW ycunu-
Tenb Kak pa3s
som  BO3BpPALLAET
Pyeom TENNOTY W
Apyrve xa-
pakTepHble
AN namno-
BOrO 3BYKa
4YepTL kasa-
noce 6l 6ea-
BO3BPAaTHO
«MMOXEBaH-
HOM» undpo-
BOM oHor-
pamme.
BxogHot wn
M BTOPOW Kac-
N VL) Tomy. Kafbl MMEIOT He3aLyHTUPO-
475V (LOAD) 480V BaHHble ceeToavoan D1, D2
(pmc.8) B kKaTOAHBIX LEN\xX U
NPV HaYanbHbIX TOKAaX KaToaa
okono 500 MkA (V1A) n 1 MA
(V1B) obecneunBaloT «nnas-
HYI0» BTOPYIO FapMOHUKY (OKO-
no 1% npn HOMMHaNbHOM
BXOZIHOM ypoBHe n o 10%
npn +12,5 nbm) B BEIXOAHOM
curnane. Ans KOppekTHoro
COrnacoBaHns Co CTYANMHLIM
o6opynoBaHMeM BXOf, U Bbi-
X0, BbINONHEHb! 6anaHCHBIMK
Ha TpaHcdopmaTopax. Bxop-
HOW TpaHcgopmaTtop ¢ eau-
HUYHBLIM KO3 PUUMEeHTOM
TpaHchopmaumnm Sowter 600F
obecneynBaeT BXogHOE CO-
npotusnenue 10 kOm; BbixOg-
Hoit Trimax MS878 - npeo6-
pa3yer 100 kOm/600 Om.
Cxema 6noka nuranma noka-
3aHa Ha puc. 9. lNepemeHHoe
HanpsxeHne 12 B Ha Hakan
noAaeTcs HenocpeacTBEHHO

AUXZ AUX1 8A TAPEC-D F-M
Jo32 U3 e 8

BIAS NETWORK

J1
120v

nepes» Kak nosbiwalowmin). Hanaxwuea-
HWe CBOAMTCA K YCTAHOBKE pe3uncTopa- e1

mu RB-R11 6Gnoka nutaHus HavyanbHbIX

- < - TR1 81

TOKOB KaTO/10B KaXf0M BbIXOAHOM Nam- _<é“‘ ° AIDGE 2 Pnc.9
B

nbt 70 MA, T.€. NOCTOSHHOTO HANPSKEHUS E’f} )\12" ACIHIE 1eovac 25%
Y

Ha KaxaoM peauctope R23-R26 700 MB  12VAC 225V B+
(«AudioXpress» Ne6/2003, c. 16-23). PLuGpack o1 12AT7 s
FiLs

- ct
Jlamnosbiit npefycunuTenb A1 KOM- 'y SopF [' 10pF
1 350V 3s0v

N

w“wW

NbLIOTEPHbIX 3BYKOBLIX KapT - CAMO Ha3Ba- \\
HUE Takoro YCTDOVICTBa MOXET NoKa3aTb- =

c2
1.54F MKT 680N

TRIMAXM S878 J3
100K-600R BALANCED OUTPUT

J1
BALANCED INPUT
1

P —_—
ta23 250K"C" =
e Ja
TR
INPUT vie =
VOLUME 12A3/12AT7 Pnf o=
= 250K “C*
SOWTER LED ) X LED MASTER 1 PHONEJACK
= D2 VOLUME =

6000F 10K-10K = D1
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(12AT7 FILS), nockonbky namna V1 kak pa3
C TaKMM HanpsixeHMeM Hakana, a aHofiHoe
HanpsbkeHre 225 B ¢popmMmpyeTes nosbiLLa-
oM TpaHcgopmaropoM TR1, MOCTOBLIM
BbinpsiMuTeneM B1 n M-o6pasHbiv ¢punbT-
pom C1R2C2 («AudioXpress» Ne6/2003,
€.36-43).

YM34 Muxana flaHeka Takxe npen-
HasHaueH gns MK, Ho He High-Endosckoro,
a aomMaluHe-TearpansHoro. OH no3sons-
eT cpopMUpOBaTL M3 CUIHANOB NMHENHBIX
BLIXOZIOB 3BYKOBOM kapThi Creative 5.1 Live
(VN aHanorMyHeLIX) M Ha OCHOBE [BYX nap

961

AMPCWPAMON

amm THE U TECHROL  AUTHORITY
;!!"ﬂ Conaia $:5.00 l I ‘E%

Cnrmnumg Audra Eloctmmu, Giass l&udw £ Spaaksr Bmldfr

ELECTRONICS
WORLD il

JULY 2003 £3.25

ooty
o

NE5532
vsty [C3A C63] 47nF
Siblocter TuF 22:«52 < J'c:<s4 +22V@® c71
22k 88
C36 Re5  220p 1> 1 1000F L1
] R72
LT 220F 1k LM 3876
R66
22k 12R
SUBWOOFER
4ohm 1 40W
c1 ) ohm
vstup *
pravy predny quF
- vystup ) 71
IC1A 1k iuF pravy predny B
R21 Ros NES532 ?122 _T_
' T touF T 100nF
Cc21
vstup ._:ﬂ|_<
favy predny 1UF .
!_. vystup
k 1k ravy predny
1 INCI;f)BS32 R29 +22V +12V
_T_ IC8 7812
D1 ?
Biresg—' ot e
¢ 23 GNO 100nF
1 .G 4700 125V 200EHev]
pravy zachy C92.147000F__1 2200F, €94 96
pravy zadny quF 12
vystup § T N ouT 100nF S
. d . é
- Elgsfaz 1F'<(39 1o pravy zachy 4x1N5402 Ic7 78L12 g
Ra1 Rrab 2.2 22V A2V
ca1
vstup ._:ﬂ
favy zadny
1uF a5
A Pric.1
1uF favyzadny OUF
_L 100uF ceo
css L L
C51 .
atrocr STREDNY
sredmi; ?E?F Y R58 8ohm / 4W
Re g

CcBg

100nF L

HEAOPOrMX aKTUBHBLIX KOMIMBIOTEPHBIX aKy-
CTUHECKMX CUCTEM NONHOLEHHBIN «QOMaLL-
HUI KNHOTEAaTP» C ABYMS (PPOHTANBHBIMY,
DBYM# THINOBLIMM, LIEHTPanbHoW 1 cabey-
¢epHoli AC. CxeMa COenMHEHNI Nokasa-

10k
NE5532 Rsg

4701

Ha Ha puc. 10: 3pechb LeHTpanbheiii 1 cab-
By¢depHuIii KaHanbl MMelT coBGCTBEHHbIE
YM34 n ®©HY (pns cabeydepa) nnmn kop-
PEKTUPYIOWMIA (AnA LEHTPANLHOro KaHana)
¢GuUnLTP, @ ThioBbIE N PPOHTANBHBIE - TONb-

KO KOppekTupylouwmne ¢punetpel. Hasnauve-
HWe NocnenHmXx - «NPUNOSHATL» NPUMEPHO
Ha 10 nb kak camele HM3wwe (<100 Mu),
Tak v Beiclwme (>10 ky) 3BYKOBHE HacTO-
Thl, 4TOOB CKOMNEHCWPOBATL CNAap, aKkycTy-

16
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5k
T1=28SC1327 AN < +30V
T2=28D1138
T3=25D844 560k T2
In
10k 3 10uF
-{ 1000
100k TR F%-—
log 2200uF
| o —
500uF 100 Ohm
> 10 Watt g 100k
220
Ohm
Pric.12
30 Ohm
10 Watt
- L
4 x 100nF ,I,
400V 3300LF
B250C5000 prove
;:)&g;; 30 Ohm
Mains Jd A 10 Watt:
30V =~ )’Y'( = T ~ ,I’
SOVA 3300pF 10004F
100V e3v 34338|.|F

4eckoi AHX ManorabapuTHLIX KOMILIOTEp-
Hbix AC Ha 3Tux yactotax u chenarb mx
3ByyaHune 6onee «XMBLIM» U «apkUM», Ha
NpYHUMNUanbHoW cxeme (puc. 11) BugHo,
4TO KOPPEKTUpYIoLLME GUNLTPEL BLINONHE-
Hbl N0 MAEHTMYHOM cxeMme Ha OVY ICIA,
IC1B, IC2A, IC2B, IC3B, a aktuBHbIi OHY
cuacrotoit cpesa 150 'y ana cabeygepa -
Ha IC3A. Kanan cabeydepa aononHeH
YM3H mouiHocTio 20 BT Ha IC5, a ueHT-
panbHbIi KaHan - 4-saTTHbiM YM3Y Ha IC6.
B kauecTBe TbINOBbLIX/GPOHTANEHLIX NPU-
MeHeHbl 2 napbl 06bINHEIX MaNOMOLLHBIX
(2x3 BT) @KTMBHBIX KOMMbIOTEPHBIX AC. AC
cabeydepa v ueHTpansHoro kaHana - nac-
CUBHbIE, CcOCTOAT M3 4/8-omMHOro (cab/
LEeHTp) AMHAMMKOB COOTBETCTBYIOLLEN
MOLUHOCTH, YCTEHOBNEHHBIX B NOAXOAALLMX
Kopnycax (asrop npumeHun gns caba 30-
NMTPOBbLIN KOPMNYC OT HeHyxHoi Hi-Fi-AC,
a ANg LEHTPanbHOro - 0T KOMMBIOTEPHOM
AC). Karywka L1 coctout u3 12 Butkos
npoeofaa M3J1 1,2, HaMOTaHHBIX BUTOK K
BUTKY Ha kapkace guametpoM 10 Mm. Mu-
TaHve YCTPOWMCTBa OCYLLIECTBNAETCA OT
cetu, TpaHcgopmarop TR1 fonxeH uMeTs
ABe BTOpUHbIE 06MOTKM 2X17 B/ 2A, UMC
IC5 v IC8 MOHTMPYIOT Ha o6LueM He6onb-
WwoM paguarope («Prakticka elektronika A
Radio» Ne6/2003, ¢.25-27 *).

Ha puc. 12 nzobpaxeHa cxema aygmo-
GUNLCKOro yCMNMTens ANs rofOBHLIX Te-
nedoHOB, NPeanoOXeHHOro ApeHoM BaH
Bapgom. AsTop o6Hapyxun, 4To Tenegon-
Hble BbIXOAbI MHOT VX 2yIMOYCTPOIACTB Hop-
MansHo patotatoT ¢ 60...32-0MHEIMY ro-
NOBHbIMY TenedOHaMKU, TakUMKU Kak
Sennheiser HD-465 (60 Om) unu Sony
MDR-24 (32 Oma), HO HauMHaloT Noxpu-
NbIBaTh C HM3KOOMHBIMY - Sansui SS-2,
Best SH-50V (062 8 Om), koTopeie oTnu-
HaKTCA BLICOKOM AETaNbHOCTLIO 3BYYaHUS.
PaspaboraHHbiii ApeHoM yeunutens obec-

neuynBaet He Menee 100 MBT naxe Ha 8-
OMHOI Harpyske, npuyeM Ko3(pGULMEHT
rapMoHvk He npesbiuaet 0,43% (gna 10
MBT 1 1 MBT - cootBetctBeHHO 0,042% un
0,011%). Ero sbixoaHow kackan paboraer
B pexvMe Knacca A C HaqanbHbIM TOKOM
amutTepa T3 215 MA 1 o6ecneunBaert Bul-
XOORYIO MOWHOCTL Ao 300 MBT Ha 32-oM-
Hoit 1 34 MBT - Ha 600-oMHOI Harpyske.
BeixogHoe conpotuenenue ycrpoicTea 1,5
Owma, nonoca sactor (-3 46) ot 8 Ny ao 135
kI'y. BxogHoit kackan Ha T1 obecneumsa-
€T yCUneHne HanpsxeHus npuMepHo B 20
pas. Cxema 6noka nutaHus npueseaeHa Ha
pumc. 13 (ceTeroit TpaHcdopmMarop 2x15 B/
50 Br). Mockonkbky Ha TpaxaucTope T3 no-
CTOSHHO PaccenBaeTcs MOULHOCTb YyTb
Gonblue 6 BT, ero Heo6xoAMMO MOHTMPO-
BaTh Ha HeBonbloM obuieM ¢ T2 pagua-
Tope. CnyxoBble TECTHI MOKa32M OTNUYHOE
3By42KMe YCUUTENsi KaK C HU3KOOMHBIMU,
TaK U C BLICOKOOMHBIMU TenedoHamu
(«AudioXpress» Ne6/2003, ¢.30-35).
C.Yexyeen, oTMeuas, 4TO B 0OLIYHOM
ycunutene Hanpsixenus (puc.14) toku
konnekropa u 6asel, B LENOM MOYTY NPo-
nopuroHansHele (B pabouem guanasoHe
TOKOB) Apyr APYry, AOBONLHO HENWHENHO
CBA32HbI C BXOAHLIM H2NPsiXeHUeM (3aBu-
CUMOCTb TOK& KONNEKTOPa OT HaNpPaXeHUs
6a3a-aMutTep 6amaka K 3KCNOHEeHUManb-
HOIM), npegnaraert gns KOMNeHcaumm Ta-
KO HeNTMHEMHOCTH KONNEKTOPHYIO Harpys-
KY BBINONHUTL HE PE3UCTUBHOM, 2 COCTORA-
et 13 uenouky AMoaos (puc. 15), a ewe
NyyLue - NPSMOCMELLEHHLIX P-N-Nepexofos
TP@H3MCTOPOB TOrO Xe TUNa, 4TO U YCUnu-
TenbHLIN (pyc. 16). Mockonbky Kanpsixe-
Hue Ha nonyrpoBoAHVMKOBOM AMOAE Mpo-
NOPLUMOHANLHO HATYPanbHOMY norapugmMy
TOK2 Yepes HEero, TO B TaKOM CxeMe NoyTu
NONHOCTBLIO HENTPaNU3YETCA HENMHEMHOCTL
co6CTBEHHO TpaH3nCcTopa (norapudm sKc-

+ NS -
o DAV KECT
NMOHEHTBI = KOHCTaHTa). Kak peanbHele 13-
MepeHus, Tak u cumynsums B PSpice noa-
TBEPAMAK, H4TO NPU aMITAUTYAE BXOAHOIO
HanpsxeHus 10 MB cxema puc. 14 nmeet
Kr=0,96%, puc.15 - Kr=0,058%, a
puc. 16 - Kr=0,0056%. [oBoneHO kapau-
HanbHOEe ynyyleHue, Npuy4eM aocTurae-
Moe He cpeficTeaMu obparHoit ceasu! Ko-
3(pPULMEHT ycuneHus cxeM puc. 15 u
puc. 16 YMcneHHo paseH KonmMyecTy p-M-
nepexofos B Harpyske, B AaHHOM cnyyae
Ku=4. BOHYCOM Takmx CXeM siIBnSeTcs U
WX NO4TH naeanbHas HEeYyBCTBUTENBHOCTh
K U3MEHEHUIO HanpsiXeHus NuTanus (pa-
3yMeeTcs, NUTarue He AONXHO ONycKaThb-
CS HMXe CYMMBbI NaAeHVs H2NPSXEHWS Ha
NpsaMOCMeLLEeHHBIX Nepexoaax), a Takxe
Temnepatypul («Electronics World» Ne7/
2003, ¢.33).

X.Paiirctpa, uccnenys MHorve Bm-
HUN-KOPPEKTOPbI C NACCUBHOW U aKTUBHOM
koppekumen A4YX, dopmMupyemon Mexay
NepBbIM IMHENHBIM U BTOPBIM NMHENHBIM/
KOPPEKTUPYIOWMM Kackagamu, obHapy-
XWUA, 4TO NPU NPOUTPHIBRHUM PAMNNACTI-
HOK C LiapanuHamu BXOAHOW Kackaa Hepeg:-
KO Neperpyxaertcs BY koMnoHeHTamu, co-
NPOBOXAQIOWMMM Li@PANWHLI, Y4TO NPUBO-
ANT K KPATKOBPEMEHHOM, HO BECbMA 3aMeT-
HOWM perpanauun 3Byyanus. Ero pewenune
cchopMmposath nepsyio (75 Mkc, nnu 2,2
k') noctosiHHyo Bpemenun RIAA-koppek-
LM HENOCPEACTBEHHO BO BXOOHOM Kacka-

+6V

M 1N4148
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ona TR9, MeHb-
we - Bcero 8
MA. MeHbLLWH
TOK NPUBOAUT K
3aTArMBaAHUIO
3aKkpbiBaHUS
TR9 kak pas B

MOMEHT, KpUTK-
yeckn gna ne-
PEKPECTHbIX UC-
KaxeHun, n po-
CTY Takux UCKa-
XeHun. 3atpa-

Y, TLO74

@)
A4

© I

e (pmc. 17, RC-uenouka ¢ BeIXOAA Ha UH-
BepTVpyowmii Bxog, IC3A) NonHOCTLIO yC-
Tpanuno npobnemy: BH-kOMNOHEHTHI OKa-
3LIBAOTCA OcnaGneHHbIMY B AECATKU pas
yxe Ha Beixoae aroro QY, npeaorepaiyas
ero Hacbituerve. CpenHe- U HU3Ko4acToT-
HYI0 NocTosiHHbIE BpemeHy (318 u 3180
MKC) KOoppexumy $GopMUpyeT HacToTHO3a-
sucumasn OC, oxsaTtbiBatowas sTopor OY

rviBas B 3TOM Xe
AVWCKYyCCUMU
TeMy GUNONAPHBLIX/NONEBLIX BHXOAHBIX
TPaH3WCcTopoB, yrnac HaNnoOMUHAET, 4TO B
[AvanasoHe TOKOB/HaNPSXEHWUA, KPUTUYHBIX
C TO4KM 3peHNs HOpMMPOBaHUA Nepekpe-
CTHBIX UCKaXEHWIA, NoNeBLIe TPaH3UCTOpPHI
VIMEIOT XapaKTep1CTrKy, 6nn3kylo Kk napa-
6one, a GUNONSAPHLIE - K 3KCNOHEHTE, NO-
3TOMy rofieBsie nepekioyaioTes 6onee xe-
CTKO, ¥ MX UCKaxeHus Bonblue, yem y 6u-
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nonspheix («AudioXpress» Ne8/2003,
c.66).

Jomatuxas unu nonynpogeccroHans-
Hag ayAuoTEXHKKa 00bi4HO cHabxeHa Tosb-
KO HECUMMETPHUHbIV BLIXOAOM. B pefiknx
cny4asx kak onuus npunaralTcs «nepe-
XOOHWKW» C HECUMMETPUYHOTO 3,5-Munmu-
METPOBOro pasbema jack B NCeBA0CMMMET-
PYuHBIA HA CTYAWAHBIA pasbeM XLR, HO
Takoe pelleHre HeKOPPEKTHO - CUrHan Bce
PaBHO OCTAETCH HECUMMETPUUHEIM. HTOOH
BCe Xe n3bexaTb NpUMEHeHus [opPorocTo-
ALero CUMMeTpUpYlowero TpaHcgopma-
Topa (o6biunas ueHa $100), AH XUKM3H
npeanaraet cxemy (puc.19), N03BONSIO-
LLIYIO COrnacoBbiBaTh JOMAWIHWUE YCTPOii-
cTBa €O cryaHitHbiMU. OH, B 4aCTHOCTY,
VCNONL3YET ee C NonynpogdeccoHanbtb-
My papvomukpodoHam ROSS RWM101
v Audio-Technica BS1363. Ha Bxope ycr-
poiictBa - ABa ycunutena ¢ Ku=14 nb
(ecnu S2 pazomMkHyT) niv Ku=34 gb (S2
3aMkHyT). CoBMeCTHO ¢ anddepeHumans-
HEIMK younutenamu Ha OY A3, A4 onu 06-

IC3B («Elektor Electronics» Ne7-8/2003, paayloT aBa
c.26, 27). o +V _a +v T.H.VHCTPY-
B AMCKYCCHUM Ha TEMY CX@MOTEXHUKH l .]_; MeHTanb-
BbIXOAHBIX KaCKaflOB TPAH3UCTOPHbBIX .f.f:,u,_. SwuE  HbIX younu-
YM3HY, passepHyBLLeica Ha CTpaHWuax I I Tens ¢ npo-
aMepMK‘alHCKOl'O )Kygnana «Audio)épress» TR8 TR6 TMBO(baalébl-
mexay Ayrnacom Cendom v PobGeptom @ @ mu (1.e. 6a-
Kopaennom, [lyrnac oTMeaeT, 4To U3 ABYX ™ ™ NaHCHBIMUY
cxeM (pmc. 18) tvin |l (cnpaBa) npeanoy- ‘ | W CUM-
TUTENBbHEE He TOMBKO C TOYKW 3PEHUS 3KO- r R 2 T RO MeTPUYHbI-
HOMWW OfIHOTO peancTopa. B Tunosom pe- 0.8V %l"" 3 _‘_JISV ? OR1S o3v MW OTHOCU-
XVUMe C TOKOM 3MUTTEPOB ApaiBepoB L OR1 | . 6V l‘°"‘" - TENLHO 3eM-
TR6TR8 10 MA 1 3-amnepHbIM BLIXOAHBIM Rt ’ W) BbIXOA-
TOKOM Harpy3ku, ofecreumBaeMbiM Ha no- L; b3 l s )‘L_' S ort ;,I,-_. HBIMWU  Ha-
NIOXWUTESNBbHOM NONYBOSIHE TPaH3UCTOPOM L >7';:‘ > OUTPUT Y6R OUTPUT npsxeHus-
TR7, B cxeme Tun Il mexay 6asamu ‘ MW, KOTO-
TR7TR9 Bcerza 1,5 BonbTa, U TOK Hepes 2 psle npuno-
75-oMHbIX pesvicTopa Beceraa 10 MA. U @ TR i XKEHbI K Nne-
vMeHHo 3T 10 MA MoryT GbiTk 3anvpato- RS TR BbIM MO Cxe-
WUMK 418 HUXHero Tpanauctopa TRI (Tou- Me BblBO-
Hee, [1F ero eMKocTeit), koTopbiii B ¢pop- E—,l, r‘iy nam R16 u
MV1POBaHUM NONOXMUTENBHOM NONYBOSHLI He o e R17. Noten-
y4actByet. B cxeme Tun | HanpsxeHus y T . T - uuomMeTp
TOKV B TGKOM Cnyyae pacnpenenesb He- v vV Ri8 CAyxuT
CKOSbKO MHa-«i (cM. neByto HacTb puc. 18), Type | m Type I NAaBHBLIM
¥ TOK, KOTOPbIA MOXeT ObiTk 3anvparowum perynato-
v v
Cy 120k 120k
I + Rg Ryo Rig
100n 2R, Ay b— AW — AV AMA—
1M -7 120 120 1k
"_"'W:\'_ - Cs Output
Input Sz [, 100k —i— T (bal)
wa| 4| s w | Tl 8
< . —
= e - 1k
| ;(% | took C, Pnalo | ]
+|Ls
sRj fr R | il r Tou 1(;§ Ss
Sy c $1M - Rg n 100p ®
2 ] he 120 120k c T PP3
R + '
16k 10I0n R13 R15 - =" :& R20 _:_ +9V
— AAA— A Note: Ryglog law Tou 310k
Pnc.19) 120k 120k arrow indicates  Fin 11} l
A,— A, = TLOB4 clockwise rotation
18] Papuoxo66u 4/2003
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pom yposhs (o1 0 no +37 gb). Haznave-
Hue S1 - obecneuunTtb cTexkaHne n3buiTou-
HOMO 3apsfia HEKOTOPLIX HE3a3EeMNEHHLIX
MCTOYHUKOB cUrHana, 4tobbl npepoTepa-
TUTL Neperpyaky Bxogoe Al, A2 cundas-
HOI noMexon GonbLuoi aMnnuTyakl. MNurta-
HY€e YCTPOWCTBA OCYLLECTBNNETCH OT OHOM
9-BonbTOBOM «KpOHbI» («Electronics Worlid»
Ne6/2003, c.12-15).

A.MaxomoB, KPUTUHECKM aHANU3UPYN
CXEMbl COBPEMBHHbIX TOHKOMINEHCUPO-
BaHHLIX PBryJINTOPOB FPOMKOCTH, OTME-
4aeT, 4T0 B GOMLLUIMHCTBE CNY4aeB UX Xa-
PaKkTePUCTUKN OYeHb faneku ot Tpebye-
Mbix. B yactHocTi, nogrem AYX Ha yacTo-
18X HWXe 100 [Ny BeinonHAETCs He npy ne-
pexone OT cpefHeli rPOMKOCTU K Maroii, a
OT MaKCUManbLHOW K CPEAHEN, U C KPYTU3-
HOM, B HECKOJBbKO Pa3 MeHbLLEN ONTUMaSTb-
HoW. B pesynbrare 3syvanue npuobpeta-
€T «OyOHEXHDbIVi» XapakTep, U3-3a KOTOpPo-
ro TOHKOMNEeHCauus B 3HAYUTENLHON CTe-
NEHW JMCKPeoMTUPOBaHa He TOMbKO Cpe-
An High-EnduwukoB, HO u y MHOTUX Hi-
FiuvkoB. B npennoxeHHol UM cxeme
(pmc.20) 6naropaps ruparopy (DA1.2) u
C5, sknovenHbiM B uenb OOC DAT.1, a Tak-
€ BTOPOi1 4aCTOTHO- U YPOBHE32aBUCUMON

34'26(-53 % mazec & B B0 Qr e uAn
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OOC, oxeatniBaowel DA1.1 ¢ perynato-
pom rpomkocTy R2, yaanoch npubnuaunts
XapakTepuCTUKu K ONTUManbHeIM (puc.21),
OCHOBaHHbIM Ha T.H. KPUBLIX PABHOM MPOM-
kocTu. [Mpuydem Tpummepom R9 rny6uHy

by
I

R 180K RIOZK 5 022 MK

6au-KOPPEKUUU MOXHO U3MEHSITL (B 3aBU-
CUMOCTU OT KOHKPETHOW akyCTuku) Ha 6 ab.
Tpummep R13 - no3sonsieT cornacoeatb
YPOBHU U KO3 GULMEHT yCUNeHUs ¢ NioBki-
MU ayauoycTponcTBamMu («Paguo» Ne6/
2003, c.12-14).

Tomaw H6noxcku Ha ocHoBe UMC
ayavonpoueccopa TDA7466 (ST
Microelectronics, http://us.st.com/
stonline/books/ascii/docs/4294.htm) pas-
paboTtan npousccop o6kemHoro (3D SRS
- 3anaTeHToBaHHas TexHonorus Sound
Retrieval System ¢upmel SRS Labs) 3By-
Ka, o6ecneunBaemMoro 06LIYHOM CTEPEOCH-
CTEMOW C AByMS AuHaMukamu. BxogHuie
CcTepeocurnans (puc.22) ¢ nioboro ua Tpex
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DANDKECT

Bxogos WE1, WE2, WES uepe3 KOHTaKTsl BBIXOAY yCUnu-

pene PRZ1-PRZ3 v kaHpeHcaToptt C1, C2 Pnc.23 RESISTIVE Tens noaKnioya-
nocrynaiT Ha Bxoa MMC npoueccopa U1. L2 L3 ’f c3 c2 toT RESISTIVE,
3a «O6LEMHO-NPOCTPAHCTREHHYI0» 06pa- — AR HF——— [NS VHAYKTUB-
60TKy NO HECKONbKMM BuibUpaemuim 1mH 1mH 3p3 3p3 Horo (3 MIH -
nonb3osaresiem anropurMam orpeyaet RC- — —t = 3TO 3KBUBA-
R3 R4 R7 R8

Lens, NoAKMIoYeHHaa K Beisogam 32 n 33 40 40 40 40 NEHT KPYNHOro
UMC (marpuua) n C3-C8 (dasocasuraio- L1(® R2 — —— Ro +« c1 BuHamuka
wue uenu); konaeHcaropul C9-C20 n pe-  tmH ] 680 as ne 680 J 33 cabeydepa) -
3ucTopu R1-R4 aBnswoTca yacrorosaparn- R1 | INDUCTIVE,
LMY ANS BCTPOEHHBLIX PEryNSTOPOB TEM- { * 1 NSl @MKOCTHOrO
6pa (14 gb c warom 2 ab) H4/CY/BY. (1 mk®d, 3keBu-
PazymMeeTcs, npefyCMOTpeHa TAKXE pery- e hd BaneHT apa-

INDUCTIVE COMMON CAPACITIVE Bepa «3nekT-

nupoeka rpoMkocTu 1 6ananxca (0...-79 ab
¢ warom 1 ab). Koad@puumeHT rapMmoHvk
ycTpoiictea 0,01%, oTHOweHue curHan/
wym 106 gb. Beixoa npoueccopa coeau-
HeH ¢ pasbemamu WY_L, WY_P. Ynpasne- 601

pocraros») -
CAPACITIVE. Mowu-
HOCTb 3KBUBANEHTA
Harpyakuv onpepens-

HYe Bcemy QYHKLMSMU ¥ PErYNMpOBKaMun
BLINONHAET MUKPOKOHTponnep U2, koTo-
puii nepeaaeT komanast U1 no wune PC
(Ha BuiBOAbl 25/26 - SDA/SCL), a Takxe
obecneunsaeT BLIBOA WHpopMaLuu o Te-
KYLLEM pexvme v HacTporikax Ha XKKW 2
cTpokv no 20 3rHakoB (W1). Buibop pexu-
Ma ¥ ynpasneHue OCyLLECTBASETCA NATbI0
kHonkamu SW1-SW5. U3 - 3CM3Y, npo-
wUBKa KOTOPoro AoctynHa ¢ http://
www.ep.com.pl/
index.php3?dokumentacje.htm B pasgene
EP03-2003 («Elektronika Praktyczna» Ne3/
2003, ¢.27-30).

CerogHsi yXe HW OOVH U3 Cepbe3HbIX
paspaboruvkoB YM3Y He orpanHuuvsaer-

Phase Angle in Degrees

20 4

Phase Angles of Reactive Load
Top is Inductive, Bottom s Capacitive

eTCsd MOLLHOCTBLIO
peauctopa R1, ko-
TOPLIi MOXHO CO-
CTaBWiTb 3 HECKOSb-
KuX 6e3bHAYKLMOH-
HbIX pe3nCTOPOB 06-
e MOLLHOCTHLIO He
meHee 100 Br
(«AudioXpress» Ne8/
2003, c.48. 49).
BHewHWOIO
(USB) 3BykoOBYyl0
kapry pna K
(puc.25) paspabo-
Tan MapuvH Bus-
3aHa. B ocHoBe Cxe-

0 +——
CA UCNLITAHVEM CBOETO AeTWLLA TOMBKO HA ™Mbl - npoueccop U1
YMCTO PEVCTUBHYIO Harpy3ky. Benb peant- 13 Octave Increments, 200Hz 10 201 55 M2906 prpmbt
Han akyCcTHHeckas cuctema - Habop MHAyK- Texas Instruments,
TUBHOCTE (AMHAMUKOB), Pe3nCTOPOB U copepxawuii KOH-
KOHAIEHCATOPOB (pasgenuTesbHblX GunbT- 2071 Tponnep USB-npo-
pos). Auk Kpoydoppa paspabotan cxemy Tokona (1.1), S/
yHUBEpPCANbHOrO UHAYKTUBHO- PE3UCTUB- PDIF kopep/neko-
HO-eMKOCTHOTO 3KBUBaneHTe (puc.23) aep, 16-pa3psgHbie
2KYCTVHECKOW CUCTEMBI, KOTOPBIV CO3aaeT 40T ALIM/UAMN v ap.
HavBonee «HEeNPUATHHIR» Ana yeunutenen BCNOMOrarenbHule
¢azoBbIit CABUT MeXIY BLIXOAHBIM HANPS- (PLL, FIFO, crabu-
XeHvem 1 Tokom okono +60° ana uHAayk- n13aTop) 3nemeH-
TuBHOM U -60° ons eMKOCTHOI Harpysku 60T Tbl. AHanorosble
NnoYT BO BCEM 3BYKOBOM AVaNa3oHe 4ac- Bx0Abl (Z2) v BLIXO-
TOT (prc.24). Buibop xapakrepa Harpy3ku bt (Z3) ob6pamneHst
- pyuHoit: o6wnit COMMON Bcerna 3asewm- akTuBHbIMKM PHY
NeH; ing Pe3uCTUBHOWM Harpysku (4 Oma) K 60~ U8/U3. Ontuueckuii
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| DAV KECT
" Koaxﬁnzan;rrm onpgn S/PDIF 00pasosa-  peymmemspossesmpaspmepsppprresmpmrp ELECTRONICS
Hil Ha U4 1 Z4, X BEIGVPAIOT NepeMbINKo

JP1; S/PDIF BrIx0abl Oprannaosanst Ha US ELEKTRONIKA

1 Z5. U6 v U7 - cTabunnaatopkl Hanpsxe- Wan UNE |||I|I JIH
HUS MMTAHVA, KOTOPOE NOCTYNAET NO LUKHE AT WA : LN
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If backlight Is used. connect pins 15 and 16

USB (pasbem Z1). YnpasneHve ycrpoit-

:0300000002008078 :1003B00045120218748175F052120218748275F0CY

CTBOM GCyLecTBnReTCs KHonkamu S$1-S3 v :08000300323232323232323265 :1003900052120218748375F04F120218748475F0AB
no wyHe USB nocne pacno3Hasauvs one- :08000B0032323232323232325D [N []  :1003A00052120218748575F021120218748675F0CS
pauMoHHON cucteMoi Windows 98/ME/ :080013003232323232321323255 :1003B00020120218748775F02012021874C075FOAC
:0B001B0032323232323232324D :1003C0002012021874C175F02012021874C275F060

2000/XP. OBecneqera pabota ¢ Hactora- :08002300120668323232323258 :1003D0002012021874C375F02012021874C4 75F04C
My guckpetusauuy 32, 44,1 v 48 kl'y, Ko- :1000800075A800D2B4D2B51206961201E574807537 :1003E0002012021874C575F02012021874C675F038
adpduumeHT rapmorvk <0,01%, oTHOWe- :10009000F052120218748175F048120218748775B4 :1003F0002012021874C775F020120218780F12022A
. :1000AD00F02512021874C075F05412021874C1754C :1004000043D8FB1202D5748075F052120218748121

Hue curvan/wym 89 b («Elektronika :1000B00OFODF1202181202BC7B0112030912024384 :1004100075F048120218748775F02512021874C01E
Praktyczna» Ne5/2003, c.14-18 *). :1000C00012031C12048A1201A6794F7720758C0046 :1004200075F05412021874C175FODF12021822A878
3munb Bnaakoe paspabotan uame- :1000D000BCBALZ054E75F08412043F1201687485F0 :10043000F0795087F0ES1202180809B780F522A871

- :1000E00075F02E12021812017D758C008DBA120592 :10044000F0794 FOSB780FC1987FOEB1202181819E3

puTénb OTHOCUTENLHOU BRAXHOCTU U :1000F0004E75F08612042F12016B1201CC12034AC6  :10045000B94 FF5B72D0787F0EB12021818E88308CE
Temnepartypbt (p#uc.26), B 0CHOBE KOTOPO- :10010000120500120193B9FF09794F772D1201886A :1004600075F020E81202181 8B8820975F020E81219
ro - IMC VHTErpansHoro cecopa Bnax- :100110008004794F7720758C008EBAL12054E75F019  :100470000218801588C30875F020E812021818B8E1
" :10012000C412043F12016B74C575F02E120218122E  :10048000C20775F020EB12021822746BC39D402643

HOCTV/TeMNeparypel C BCTPOEHHOW aBTo- :10013000017D758C008F8A12054E7851B6800B18A0  :1004900075F08FEDA4COEOCOFOC3ESF09402500DFC
Kanubpoekoi ¥ UHGPOBLIM BLIXOAOM :10014000E608F60876807850763075F0C612042FEF  : 1004 A00OODOFODOEO75F0027400COEOCOFODOEODO3 1
SHT11 GUpMBI Sensirion AG :1001500012016B120189120243120243120243123E  :1004B000F0C39402802575F06 FEDA4C3244DCOED1 S
o . :1001600002430200C00200C00200C07850B6800105 :1004CO00ESF0340BCOEOC39464400CDOEODOED749D
(www.sensirion.com). YCTpoiicTBo KpOoMe :1001700022C29986993099FDC2990880F0C299757A :1004D00000OCCEG7464COEODOEODOFOFAABFO7C0O182
cobcrBeHHO paTtyuka IC3 COAePXUT MUK- :10018000992E3099FDC29922C29975992D3099FD0S  :1004E0007D001205E8C0038CBCBD8A120649AABCO7

:10019000C29922C2997599543099FDC299759909ED  : 1004 FOOOABBA7CO17D001205EBC003D005D0042240

pokoHTponnep IC1, aByxCTpoyHbI¥ 8-3Ha-
:1001A0003099FDC29922C2997599483C099FDC2993A :10050000C006D002C0O07D0O037C0O07D191205EBCOES

koBbIY JKKW 1C4 (no3eonsier ucnonb3osats :1001B0007599093099FDC29922C29975990D3099A6 :10051000038CECBDBA120649C3120649CIAABCABS0
“3MepuTenb Kak aBTOHOMHOE CpeacTBO U3- :1001CO00FDC29975950A3099FDC29922C299759913  :100520008A7C007D191205E8C003D007DO06EEC3OF
Mepennsi), RS-232 uxtepdeiic IC2 ans :1001D000093099FDC2992275F025E4D5F00122D5A8  :100530009428501674275F000104C39EFERFO0021A
:1001E000EOFD80F722C2B3C2B212025075903F12F6  :100540008005C374649FFF79FF22FE79002275F055

€8A3K ¢ K (4T0 N03BONSET NCNONBL3OBATHL :1001F00002111202507590011202111202507590F4 :1005500050C0D0OCO00CO01C002C003C004C005CO6C
M3MepUTENb B aBTOMaTU3UPOBAHHLIX CUC- :100200000612021112025075900C120211120250C5  : 1005600006C007COFOAEBCAFBA7E827791 0C2DSAAIZ
Temax c6opa faHHbIX) M CTabuanaaTop :1002100022C2B7D2B7C2B722C2B3C282F59012029D  :1005700006AB07ACO0ADO11205EEAE04AFOSERB70AS
:100220001112025DC2B2D2B385F090120211120215  :100580000330D513D2D51 205DFDOFOCO00ABFOFEAS

nuTakms 1C5. O6MeH faHHEIMY «CeHCop - :100230005DC2B3D2B2C2B7D2B7E590C2B75480B4F0 ;10059000088 8F0D000COFOAAROOAB017C007DOALZFO
MMKPOKOHTPOSNEp» OCYLLEeCTBASETCS No :1002400000F322758CFF758AFFD5 BAFDDSBCF722C5  : 1005A00005EBAB02A903E84970C520D5107430D029
[IBYXNPOBORHOMY 1°C-NOR0BHOMY MHTED- :10025000758C08758AFFDSBAFDDS8CF722758A1FA3  : 100SB000FOCO00ABFOF6 0888 FODO0OCOF07480D039
o :10026000D58AFD22C2B57808C0E05480840004C228  : 1005C000F0CO00AEFOF6D000COFODOFODO07D00600
¢eiicy, SDA n SCA curHanst KOToporo, :10027000B48002D2B4D2B5000000C2BSDOE023C031  :1005D000D005D004D003D002D001D000DOD0225416
OfiHAKO, HE COBCEM COOTBETCTBYIOT CTaH- :10028000EODBE7DOEOD2B4D2B520B4 05D2D1C2B51F  : 1005E0000F2490D43440D422C000C0011205F4D0AE
napty Philips PC. PeaynbTaT namepenus e :1002900022C2D1C2B522C2B57808E4D2B5208403D7  : 1005F00001D00022E4FSFOFE FOEAGB6043ECADT0CD
:1002A000C38001D333C2B5D8F220D104D2B48002C6  :100600001322EAC39C40137004EB9D400DEDC333ED

BUae CTpok Tmna :1002B000C2B4D2B5000000C2B5D2B422D2B4C2B525 :10061000FDEC33FCO5FOEC30E7ESEAC39C400670E3
H 58.9 T 22 .06 :1002C00000D2B500C2B400C2B5000000D2B500D261 :1006200007EB9DS003C38008C3IEBSDFEEASCFAD304

NOCHNAETCH MUKPOKOHTPONNEPOM Ha KK :1002D000B4 00C2B522D2B4C2B57809D2B5C2B5D87D  : 10063000E933FOEB33FBECC313FCED1 3 FDDSFODA3S
:1002E000FA1202BC221202D5741E120264120378A2 :1006400085058A048802890322C0OF0COEOESBATS20
IC4, a Takxe uepes IC2 va COM-nopt MK :1002F000221202BC7407120264120378D2D11202D5  :10065000F00AA4 F5BACOFOESBCTSFO0ARADOF02564
(nocneaHni HEOOXOAVMO CKOHGMUIYPUPO-  :1003000096F9C2D1120296 FA2212025C74061202A7  + 10066000 FOFS8CDOEODOF022C2ACT830C298E59999
path B 9600,8,N,1). OGLEKTHBIN KOI AN :1003100064120378EB120264120378221202BC7496 :10067000F608840D0DC2981206AB227830761BD264
’ :10032000051202641203787803120243308408D82D  : 1006B000AC223098FDC298E599F608E84F02783050
IC1 npueepeH B simcTunre 1 («Electronics :10033000F8C2D112037822D2D1120296FCD2D11285 :10069000B40DEF80E022E587C2ETF587758DFD7523
World» Ne6/2003, c.16-21). :100340000296FDC2D1120296FA221202BC74031266 : 1006A000BBFD758921D28E75985022225348543182
CxeMa, nokasaHHasi Ha puc.27, pas-  1003500002641203757803120243308408DEFEC25A  :1006B000312C20436F70797269676874204320324F
:10036000D112037822D2D1120296FED2D112029675 :1006C00030303220456D696C20566C61646B6F76FA

paboTara @.CumoHHo ¥ NpeficTaBnseT Co- :10037000FFC2D1120296FA2230D10122748075F0A8 ;00000001 FF

Papauoxo66u 4/2003 El



DAAD

| oot !

= |2
FEE] RONI@
ﬁmz s B 5.

6oi1, noxanyi, camelii NPOCToN Tenesun-
3WOHHBIM reHepatop «laxMaTHoro
nons». OH noneseH He TONBKO NPV NpoBep-
K& WNK I0CTUPOBKE TeNeBu30poB UK Mo-
HUTOPOB, HO M KaK CTOYHMK NPOCTenLLero
TB curHana gna Hi-Fi-empeomaruurodo-
HOB, UCMNONL3YEMBIX TONBKO ANS 3anvcy
3eyka. [leno B TOM, 4TO aBTOKOMMYTaTOPb
60nbLMHCTBA COBPEMEHHBIX BUAEOMATHW-
TOOHOB NPY OTCYTCTBUYM HAAIEXALLEH BU-
NE0CHHXPOCMECH Ha BUAESOBX0 e Nepeso-
OAT BUAEOMArHUTOGMOH Ha BHYTPEHHIO
cuHxpocMech ¢ {06biuHO} CvHVM POHOBLIM
3kpaHoM. [lenaetcs
ato Bo usbexaHve

ELECTRONICS

WORLD i

4,5-sonwToBan Oarapeiika («Elektor
Electronics» Ne7-8/2003, ¢.48-50 *).
Npo6Huk Anucrtapa Bopceuka
(pmc.28) no3sonseT MHAMLMPOBATL HaNK-
4ue NOCTORHHOIO Y NEPEMEHHOIO Hanps-
*eHwit ot 6 no 600 B. Trl, Tr2 u R2 obpa-
3yI0T reHepaTtop NOCTOSHHOIO TOKa, NUTa-
owmii ceetoanon LED1, ceeveHme KOTOpOo-
ro CBUAETENLCTBYET O NOCTORHHOM HaNpPs-
XeHun B0 BrHewwreln uenn. C1ZD2R3 npu
HaNMYMKY NepeMeHHoOro HanpsxeHus oT-
kpbiBatoT Tr3, 3acTasnss ceeTuThCs LED2.
R1 nomxeH MMeTb MOLLHOCTbL He MeHee 1

cny4aiHon 3anucu Jg‘
wyma 6e3 Buaeocwr- Ioon
Hana, Ho ... oAHOBpe- ’
MEHHO C OTK/IIoHYEeHVEM ®

BHELLIHEro BUEOBXO- x1 o
0a OTK/II043I0TC] MU

ay[uoBxoabl, 4To ae- —>
naet HEBO3MOXHOM -r_lm,‘,cow
4MHz

ayavosanuce. MNop-
KNIOYEHWE HA BXOA, BU-

GPS/CIN  GP3/MC
.L__ ICt ar2

[c1q}

GPO

PIC12C508C
whe

[eoMarHnTohoHa e

npocrediLlerc onucoi-
BaeMOro TecT-reHepa-

TOpa yCTpaHaeT 3Tty
npotnemy 6e3 Bme-

t")
(=3
-
&N
[ 4
l\

BT a Tr2 KOT0prM MOXET paccevsathb npu
60NLLLOM BXOAHOM HANPRXEHUN MOLLHOCTH
no 6 Br, HeoOxoAyMMO yCTaHOBUTL HA pa-
nwatop («Electronics World» Ne6,/2003,
c.34).

HeobbuHbii ceTteBoin ¢GunbTp
(puc.29), npepnoxeHHbl A.Kawxapo-

C1 kx4 008
™ T2

~2208 |

BLIM, NO3BONAET HE TONLKO OYUCTUTL NK-
Tawee HanpaXxeHne oT PasHoro poaa no-
MEX, HO U 3aUTUTb Harpy3Ky OT pe3kux
BCMAECKOB HAMNPSXEHUA 1 T.N. HENPUATHO-
creir. OH cocTouT 13 BYX OIHOTUNMHLIX CE-
TeBbIX TpaHCGOPMATOPOB, BTOPUYHBIE 06-
MOTKM KOTOPLIX COeAMHEHE BMECTE. Dunb-
TpyloLlee aevictene 0OLACHRETCA TeM, HTO
4aCTOTHLIE CBOICTBA MArHMTONPOBOAOB Or-
paHU4EeHbl HECKOMBKVMY KMNorepuamm v He
nponyckaioT BY nomex oT MOLLHbLIX paavo-
nepenaTynKoB MM CKPEHWe OT HeWncnpae-
HbIx anekTponprbopos, a 3awmTHOe nei-
cteve 00yCNOBNIEHO HACHILLEHWEM MarHW-

LaTenLCTea B BUAEO-
maruntocgpoH. Bpe- < TONPOBOAA, KOTOPOE BNEYET OrpaHnyeHve
MeHHble anarpaMmmbl D, |D; i: Dy 1N4007 MAaKCUMATBbHOIO HaNPRXeHWs («Paauommp»
«LLIAXMATHOrO Nons» X X slg Ry 1M, 1Wor Ne7/2003, ¢.17).
OPMMPYIOTCH MUKPO- 4 n0ra iI 1 3x 330k, 0.5W MNpocTeliwne «KUTanckue» cetesue
KOHTPONAEPOM NPO- oS¢ E All zeners 5.6V, 400mW  Grokn nuTarus - AC/DC-apanTepet -
rPaMMHO, NpoLMBKA oy 3 ﬁ LLIEeBb! M LIMPOKO PacnpoCTPaHeHs!, HO AaoT
ero N3Y poctynHa no o s [ S T, [OBONBLHO HecTabunbHoe Noja U3MeHsIo-
aapecy http:// 2D, STgP'SISMOOFP wevics Harpy3koW HanpskeHue v MeloT
www.segment.nl/ ! BLICOKMI ypOBeHb nynbcaumii. Crabunuaa-
download/020403- 2R Top (puc.30), npeanoxeHHoii Baxukom
11.zip. A Tpwn Heobxo- *Ds 2.04 56 Kaponu, No3sonseT ucnpaesuTb 3T Heao-
[AVIMBIX YPOBHS: BUAEO~ c cratku. KpoMe AONORHUTENBHBIX CrNaxu-
cuUrHana - CUHXpo/ L2r1\2 Ry 3R, Pnc.28 BaloLmx KoHaeHcartopos C1, C2 8 Hem npu-
HepHbIi/6ensiit hop- aky 722 S22 MeHeH MHTerpanbHbii ctabunusarop
MUPYIOTCH NPOCTEN- » LM317, BLIXOAHOE HaNpPsXeHWe KOTOPoro
wuM BHewwHUMm LIA- LED 'KZD nepeknioyatenem K1* MOXHO CTyneH4aTo
Mom (PIC12C508C He 'AC'2 3 n3ameHsTb B Npeaenax ot 3 o 12 B. Nepe-
COAEPXUT BCTPOEHHO- P> knoyatenem K2* MoOXHO M3MeHATL Nonsp-
., ¥
ro LiAMa) Ha peaucro- & SR I3 LED, HOCTb BLIXOAHOIO HanpsxeHus («Hobby
pax R1-R3. Ana nura- zozi:msﬂ 'DC’ Elektronika» Ne6/2003, c.189-190 *).
Hus TecT-reHepartopa MNpw oTcyTcTemu cneuvansHioin UMC
npymMeHeHa obbluHan HM3KOBOJNLTHLIA cCTabunuaarop Hanps-
»eHus ¢ MansiMm nagenuem (LDO) mox-
D* HO BHNOAIHUTL HA AVCKPETHBIX 3NeMeHTax
1N4001 | . no cxeme puc.31, npeanoxexHon Aga-
+ | Be 1C Ki .
=1 > < LM317 ’ moM ApaMuom. EE BLIXOOHOE HANPRXe-
[
3.12v | l T R I < 1+ |
" 10p
- Cs I L ¢, 750 ZSVT R1 22k
J+ I [220n S
—’ " +19V
gl e, | T
Tey 2 L3v|ast|e” Jast|e pzv n ¥ D4 bRy
v BC557C
2200 |25V (o | o x| Ry +3V ¥ D3 L} 680
sy ghensnanan ek -
U ol ot U e BC547C
| Crala]ay o Re ¢ D1
I 270 D, Stab 3..12V ov ¥ 2
! 0 470
; — oo &
[Pric.30 R 4x 1N4148
22} Panuoxoteu 4/2003



2003. JONIIS X otmpaer 490FL SuRET USDA

DAARDKECT

= [ © - ' »
a1 see w e
Elektronikaz
= <> PRI , e
o™~ is giiey LN ﬁ‘:’ u-'.‘cf: N
Hue 1,95 B (4 npsmocmeryenHsix D1-D4 no HUSI MEHbLLIE,
0,65 B MMHYC OZIMH 3MUTTEPHbIM nepexon, HVBA em Hajo, 10
T2) ocTaercs cTabubHBIM HAYUHARA OT 2,2 ® AnuTtens-
B BX0BHOro (32BMCUMOCTL BLIXOAHOIO Ha- +6V/20A HOCTb UM-
21 nynLCoB yge-
: nvuueaeTcs
20 43 1 naoGopor,
S 19 - Takum obpa-
’ V" 3om obecne-
§' 18 qyvBaeTcs 3¢-
17 \ ’ -12viosa PexTUBHas
: \ T crabunuaa-
16 - +12V45V  -12V -5V ums BelxoA-
4 35 3 25 2 15 . HbiX Hanps-
mm MM —I_— Vee ; R R3 [R4 R7 Do xeHu. Tu-
0 osc "1 nosas cne-
npsxkeHusi oT BXoAHOro M3obpaxeHa Ha = [ P = ﬁl undurkauma
pyc.32), 4TO COOTBETCTBYET MUHUMAL- T ‘,’a’ 1z L CTaHOapTHO-
HoMy napenuio ecero 0,25 B. Peauctop . 0 & R2 RS ro 6noka nu-
R1 oGecneunsaeT BuIXOA YCTPOWCTBA B 4] vr o s i TaHus: +5 B/
HOMUHANBbHBIV PEXUM NPU BKIIOYEHMY NK- Gnd Lo, B € 3..22A,+12
Tanus («Prakticka elektronika A Radio» I B/0,5...8 A,
Ne6/2003, c.24 *). — -12 B/0,5 A,
CroMBuHMpoBaB MHTErpanbHeiv ctabu- -5 B/0,5 A.
nusarop 78L05 ¢ UMC mowkHoro YM34 Paccmorpen-
TDA2030, I.Baapc nonyumn MOLYHBIHA cTa- ——Lib +6VMB6A Hasl Cxemo-
6unuaupoBaHHbIii U perynupyemslii 6nok e ps ®  texHuka 3a-
MUTAHUA C BbLIXOAHBIM TOKOM A0 3 A paer cnepy-
(puc.33). TDA2030 umeeT OTAUNHYIO T owme Tpeo-
BCTPOEHHYIO 3aLLMTY OT K.3. ¥ Nneperpesa. R O ganus K BO3-
HanaxusatoT cxemy cnegyiowmm oGpasom. MOXHbIM MO-
Asuxok P1 nepesopsit 8 BepxHee no cxe- avpukauym-
ME nonoxeHve, a ganee Tpummepom P2 am: obuwas
Pric.35 MOUHOCTb
T BCEX Harpy-
D@ 30K HE 10K~
ax. 20V 48V Ha npeBbl-
IC1 a7 wats 200 Br
78L05 (e10 orpaHu-
] yenus Qf,
e - Q2, T1); ToK
1 yepes nobyto
13 12-sonb-
100n TOBbIX OGMO-
TOK He pon-
XEH rnpes.bl-
wats 4 A, a
© R BropuyHele o6motku T1 5-80NLTOBLIX - 10 A (OrpaHuyeHus KaTylex
__

YCTaHaBMUBAIOT XENAeMOe MaKCUManbLHoe
BhIXOAHOE Hanpsixenne +U, .. Mocne aTo-
ro peauctopom P1 MOXHO NnaBHO perynu-
pOoBaTh BbIXOAHOE HanpsXeHWe OT 3TOro
MakcuMyma [o npaktuyecku Hynsi. MNpu
3HauuTenbHulx (Gonee 1 A) Tokax Harpys-
kv IC2 Heo6x0AMMO MOHTUPOBATL Ha Ten-
nootsoge («Elektor Electronics» Ne7-8/
2003, c.82).

AOx.Bare63pT, o6palyas BHUMaHWE Ha
felieBn3Hy KoMmnbioTepHbix (PC/AT) 6no-
KOB NMUTaHUA (Pe3yNbTaT OrPOMHLIX «TUpa-
Xein»), oTMeyaeT, YTO UX OYeHb NPOCTO
npucnocobuTs 1 pnsa Apyrux paguonoom-
TenbCcKuxX HyXp. B Tunosol cxeme
(puc.34) ceTesoe HanpsHXeHUe cpasy Bbin-
psmnsieTcs B noctosiiHoe 320 B, nonosu-
Ha KOTOPOro NpURaraeTcsi K nepesuyHon 06-
MoTke TpaHcgopmatopa T1 wepes knove-
Boie Q1/Q2 (pelrcTByIOT NONEepPemMeHHo).

nmeloT ofLuylo 3azemnen-
HyIO TONKY, @ HanpsbkeHvsi GopMUpYIOTCS
ABYXNONYNEPUOAHEIMA ABYXONOAHBIMU
(D1D2 pnst +12 B v D3D4 ans +5 B) sbin-
psmuTensmu ¢ LC-crnaxuvsaowmmm Gpunb-
Tpamu. Heteipe octasimxca HeoGo3HaueH-
HbIX H2 CXeme AMoAa VCMonL3yITes ANs
¢$opMUPOBaHUS HANPSHKEHWM OTPULATE b~
HOW NONSIPHOCTU. YNpaBieHne KIoHEBLIMY
TPaH3UCTOPaMn OCyLLIeCTBASIETCS yepe3
BTOpON TpaHcgopmarop T2, nepsuyHas
06MmoTKa KOTOPOro NOAKIONEHa K BbIXOAY
crneuvanuauposaHHon MMC TL494. 310
vHTerpanshuii LLIWM-perynatop ¢ Hecy-
wen okono 30 klMu (3apaeTcs Lenoykoi
C1R1 Ha BeiBOgax 5 u 6), AAMTENLHOCTE
KOMMYTUPYIOLUMX UMMNYNLCOB Ha BbIXOAE
KOTOPOro 3aBUCUT OT peaynsTara CpaBHe-
HUSI HANPSDKEHUI Ha Bbixopax +5 B n +12
B C BHYTPEHHUM ONOPHBIM HAaNPsXeHUeM,
Ecnu BbixogHbie HanpsixeHusi 6noka nuTa-

L1a/b v puonos D1-D4); kaxaas U3 nono-
BUHOK BTOPUYHON 06MOTKM T1 flomxkHa Ha-
rpyXaTbCsi CUMMETPUYHO, T.€. 06s3aTens-
HO [BYXMONYyNepUoaHOE BLINPSMIIEHNE; CO-
OTHOLLEHUE HaNPsSXXEHUN NaTy U 12-Bonb-
TOBLIX BbIXOAOB U3MEHUTL HEBO3MOXHO
BBUAY PUKCUPOBAHHOIC COOTHOLLEHKS HIUC-
Jla BUTKOB BTOPUYHEIX 06moToK T1 - abco-
JIOTHBIE 3HAYEHUSI HANPSXEHW I MOXHO U3-
MeHsaTb Ha £30%, unm 3,5...6,5 Bun 9...15
B, HO ux cooTHoweHue Bcerpa GyneT pae-
HO 5:12. [Ipumep 1: 6 B/16 A. Hanpsixe-
Hue 6 B yknageieaetcst B 30%-Hulit Kopu-
BOPp Ans 5-BONbTOBOro BeixoAa, a 16 A co-
oteeTcTBYeT (2x)8 A OT Kaxgoro nneya
BbINpAMUTENS, T.€. TPeGOoBaHNS BbINOAHU-
Mbl. CxeMa Ans Takoro BapuaHTa nokasa-
Ha Ha pmc.35; 3pech Buxopsl +12/-12/-5
B c o6pamneHrem ycTpaHeHt 3a HeHaao06-
HOCTLIO. BeiX0gHOE HanpsxeHue onpege-
nsietca peancrtopamu R4 n R5. TL494 pe-
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rynvpyeT BbIXOZ Tak,
HTOObI HANPRXEHNA Ha
ee BoBomax 1 n 2
(onopHoe 5 B) 6binm
paBHbIMK, T.€. Hanps-
xenue Ha R5 paBHo 5
B. OuesnaHo, 4TO Npy

i
L

ov

12v)

+24V(s12v)  O-12V)

MEHMM MOAUGUKALMIO BKIKOHE-
HWSi BTOPUYHBLIX OOMOTOK -
puc.36. 3peck nobasnerbl D5 n
D6, dopmMUpyoLIME HanpsxkeHne
-12 B. Nepemapkupyem -12 B B
«obwuin», Torpa +12 B craner
+24 B (Takom «oKyC» BOIMOXEH
M3-3a rafibBaHU4ECKON PasBsa3ku
CXeMbl OT CeTH U Harpy3ku). Co-
npotueneHve R3=R5(12 B - 5
B)/5 B, T.e. ecnn R5=3,3 kOm,
T0 R3=4,7 xOm («Elektor
Electronics» Ne6/2003, c.46-
50).

ABTOMATHYECKUIA BLIKIIO-
yaTenb ocBeweHus (puc.37)
Nayns BurtHepa obecneunBaet
3aropanHue namnbl Z1 npy ymeHb-
LEHUN OCBELLEHHOCTU doTope-
3auctopoB R19, R20 Huxe ycTa-
HOBNIEHHOro (TpumMmepom R18)
nopora Win rnpy nosiBfieHnm 3ey-
KOBOIO CUIHana c ypoBHeM, npe-

Vi
KT3158

— |
R6 510 KASO9A

"
e
0
0
h .

BbILLAIOWMM YCTAHOBNEHHLIA TPUMMEPOM
R5. OnNTUyecKnii kaKan ycTponcTea cocro-
vt n3 pemmtens R19R20/R18 Ha Bxone
xomnapartopa 103, a 3ByKOBOW - N3 MUKPO-
¢onHoro npepycunutens THO1A, Buinps-
mutens D1C9 u komnapatopa 101B. Cxe-
ma UJIN-HE I02A yepes unBepTopbl-pop-
muposareny 102B-D-C v kntod T2T3 kom-
MyTUpYyeT namny Z1, eciiv Ha BuIXOAE on-
TUYECKOIO WV 3BYKOBOT O KaHasoB MMeeT-
€ CUIHas BBICOKOTO JIOTMYECKOTO YPOBHS.
MuTtanne yCcTponcTBa BLINONHAETCS Yepes
MHTEerpansHeid crabunmsarop 104 ot mc-

TouyHWka Hanpsxenunem 15...20 B
(«Prakticka elektronika A Radio» Ne7/2003,
c.5).

YanuHutens ana pagworenedoHa
(pnc.38) «Harvest» (NonHbIM Oynnexc -
npvem B nosioce 263...273 MI'y, nepena-
qa B nonoce 393...403 MI'u), paspaboTtan-
Hblid A, TUTOBBIM, NO3BOSISET YBENNYUTE Pa-
AWyC ero AencTBUSt NOYTW Ha NOPSKOOK.
GOdunbTpui-npobku L1C2 u L10C18 (270

3TOM HanpsiXXeHue Ha RB 5.6k I((l1l6322
R4 paBHo 6-5=1 B n
ero conpoTuBneHue L1 0,03ty Vop HO oo $ 0.0%mdH L1 0,03%adH
= - R9 50
R4=R5(6 B-5B)/5B. “ﬂ o Bx | Morocoton | pu
Ecnn R5=4,7 kOm, TO ycunumesa
MouHocmu
noaxoaswee R4=1
KOM. [Toumep 2: 24 B/ 12 0,021 H L5 0,0%mdH L6 0,02%mH
4 A. 24 B He yknaapl- Bxad | |f2 [§] T
. 368 6 10 Bux |Manowgeauwi
Baetca B 30% Kopu- i ucumsr'r"ueﬁm
[OP HW OJHOro wu3 52‘ 7 o
CTaHJapTHBIX HANPS- T = T®
XEHUW, NO3TOMY NpPK-
10u/16 R4 10u/16 100u/16 100uszs
. +12V STAB . 104 i i
_L _L ‘a0 _L l +15. .20V
R1 R3 R9 -3 ce R6
a7k oL 582 10k 10k er I I 100n | |1 [GND NAPAJ .
c13 ci12 c11 c10
il ol
R11 ‘o
Q1A ZEM
4 L mA7B12 ' o
R2 ca 1k P—-l_ﬁ_ hA14sE S
1M o2p A
c3 s R12
,__l — 1 1018
100n 2k2 MA1456
22n BCSA7
mio  ice L .37
ELEKTRETOVY ak7 10k au7/16 A ™
MIKROFON CITLIVOST 10us 1‘I
e el
FOTOREZISTORY .12y sTAB.
103 u§a BCSSO
o L 555 ,0.30 102A ‘1028
R R16
—Zlors § e R23 R24
THR n n 1k “a011 4011
TR ‘E: cv
D3 Da 102D
1 c14 . L2EOD LED
UROVEN 100nI ] mA N« 20mA Uss
OSVETLENT i
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cumyma Ku
+24B Bxod cuznana ynpdBAeUS 1o yacToTe
i 400 Mru
Nosocobol ycumumerb MOWHOCMU no, IJ.60pOM
C2 («Pa-
AvomMup»
+128 _[_ Ne6/2003,
o7 c.39, 40

To= 8 (% % 5
8 0 vi2 Kak un
¢ xer - B ayauo-
f Hgﬂs TEeXHWKE, B
6 panvionpwm-
,‘% eM6e TOXE
o o.d5m H< o2 :;]cgn;orﬁ;é-
47 0939 343 o pec K per-
B0 > HH popewe-
Hnamw.
C.Kosa-
NEeHKOo yT-
‘ BEPXAAET,
e ' Pnic.39) uTO HanGonee ka4ecTeeHHOE, YCTOMYMBOE
Ycumumens v 6eclyMHoe peTekposaHue AM-curta-
0 511 . ﬁ;‘ noe B KB prana3oHe obecrneynsaer pere-
Buoxod Y iy 15 HEepaTUBHbINA NPUEMHWK, CXEMA KOTOPOro
V7 1000 nokasaHa Ha puc.40. [ByxkackanHblii
KT3120A e (VT1, VT2) YBY nmeeT CBA3b C aHTEHHBIM
KOHTypom L1C2 nocpencTteoM eMkOCTHOro
nenvitens C4CS5, a takxe Yyepes C3 obec-

LU r\/l n, AKECT

nevveaeT pereHepaTtreHyio NOC, noebiwa-
I0LLYIO YYBCTBMTENLHOCTb U M3BMpaTens-
HOCTb. CTeneHs pereHepatv perynupyer-
Cs peancTopom R4. MNocTosHHan coctaena-
10wan ¢ euixofla petektopa VD1VD2 yepes
R5C7R1 3amuikaer APY, a nepemeHHas
uepe3 C12 noctynaet Ha Y34 VT3VT4.
MNuTaHue npuemHuka (Tok noTpebnenus
1,5...2 MA) OCyLIECTBNAETCA OT aKKyMyns-
Topa G1 HanpspkeHvem 1,2 B, noazapsxa-
€MOro B ACHYIO NOroAy ConHeyHol GaTape-
e VD4-VD7 (0T OTCNyXMBLIErO CBOI CPOK
KanbKynaTopa). HyscTeuTeIbHOCTb YCTPOM-
CTBa Ha Nopore camoBo36yxaeHnn nOCTU-
raet 2 mkB. Katywka L1 gna 25-metposo-
ro ayanas’oHa foMXHA MMETb MHAYKTUB-
HOCTb 1,45 MKIH, €€ MOXHO BbIMOMHUTL U3
12 suTkOB N3J1-0,45 Ha 9-MM kapkace ¢
noAcTpoeYHrkom u3 BH pepputa («Paguo»
Ne7/2003, .58, 59 *).

Maiik Bpioc (WBBWGE) paspaboran
YCTPOWCTEBO 3aWKTbl TPAaHCUBEPOB
(puc.41) oT npeBLILEHNU MUTAIOWETO Ha-
NpsXXeHna 1 ero sbl6POCOB B MOMEHT BKITIO-
qeHun 610ka NMTaHua, «NepenoioCOBKM»
Y MHOMKALUMKY NOHWXEHHOMO HANPAXEHMS.
MNocnearee BaXxHO KOHTPONMPOBATL MpU
MCMNONB30BAHMM aKKYMYNSTOPHEIX GaTapen.
B nepeuit MOMEHT BKNOYEHWS Gnoka nu-
TaHua HanpsaxeHue +12 B uepes D51 R11
3apsxaet C3. [lo Tex nop, noka Hanpaxe-
Hve Ha C3 He npesbicT U, ., Ha BbiB.3
(U2A), Ha Brixope OY Gyner okono +12 B,
4TO NMpuBeAeT K OTKPLITHMIO Q1, 3aKPbITUIO
Q2 - Q4 v, COOTBETCTBEHHO, K 0BECTOuM-
BaHuo pene K1 v TpaHcreepa. Nocne He-
KOTOPOM 3aAepXKu, ONpenensemon
R11C3, Q1 3akpoeTtcs u, COOTBETCTBEHHO,
otkpoetrcs Q4, cpabortaet pene K1 v ceo-
VMKW KOHTAKTaMu nopkmoyuT +12 B K
TpaHcueepy. MNpu aTOM CBeYeHre cBeToau-

—+12V

RS 15K
"ZH ) T
It T
Kz
=" I T grm /xf’an’
1 L
I
. £6 1000 7
€31 R6 39K
Pric.4o| o
L (VR
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Ml 1) ucknioyatot ocnabneHue nprvHuMae- o1
MOro CuUrHana KkaHanom nepenaqu, a aHa- =—

nornyHble GUNLTPLI B KAHANE NPUeMa, Ha-
CTpoeHHble Ha f2=400 MI'y, f3=350 My,
14=680 My, 3awmuaT ManoWwyMaLLWi
ycunuTenb OT MOWHOrO CHrHana nepeaat- RY
yuka. HanpaeneHHollt oteeteutens (HO,
KOHCTPYKTUBHO BLINOMHEH U3 ABYX NPOBO-
nos MIr'Td-1 puamertpom 0,35 MM, Hamo-
TaHHbIX Ha M30NATOP AMAMETPOM 5 MM 1
3KIMOYEHHBIX B LIMNMHAPUYECKUI 3KpaH) ¢ & 52
Aetektopom VD4C16 - patymk orpaHuym-
Tens MOLLHOCTM NONOCOBOrO YCUAMUTENS

D3

>t LA4

Qi
2N4401

npu npessiweHun KCBH HekoTtoporo fo- Na148| 22k0
pora, 3aapasaeMoro peauctopoM R8. Ha %

R10
1k

h\

DS4

Reverse
Polarity

TpaHauctope VT1 BbinonHeHa cxema Tep-
Mo3awymuTel. Cxema Manowymsawero m no-

R14

Low
LMm3s8 Voltage

Delay
Active

NnOCOBOr0 ycunuTenel nokasaHa Ha

pmc.39. Mepeolit umeetr Ku=18 a6 u no-

nocy 30...600 Mru. Cra6unusaumio yrna o :
oTCeyku TpaH3ucTopoe VT1, VT3 nonoco- k0 c;‘i":? uE
BOro YCUaUTENnsi MOLHOCTM 06ecrneumnsaior o I
VT2, VT6. Ha Bbixone nNpumeHeH TpaHc- T0-220 ats
¢opmaTop umnepaHcos 1:25 Ha GOHY + m":: 3
L1C4AL6C12. HanaxviBaHue CBOAMTCS K yC- . 2, 1
TaHoBKe peauncTopom R6 (puc.39) Toka no- j:ﬁ’, o T o
kosi konnekTopa VT3 150 MA, a Takxe mak- 7
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opa DS1 curHanuaupyet 06 OTKNOHEeHUH
nuTaHua ot TpaHcueepa, a DS2 - o ann-
TENLHOCTU 33[1ePXKY NOAaqM NUTaHNa Ha
TRX B nepBbiii MOMEHT BK/IO4EHWs 6noka
nuTaHua. B cnyvae yBenuueHns Hanpsixe-
HuUs nutaHua Gonee 15 B uyepes D2
(1N5244B - crabunuTpoH Ha 14 B/ 0,5 Br)
NOTe4eT TOK, 4TO NPUBEAET K OTKPHLIBAHUIO
Q1 u obecrounearuio pene K1. B cnhyvae
npumenenna D2 va 12 B cxema 3awmtsl o1
npessillieHus HanpsxeHus Gyaet cpabatbi-
Batb nocne 13,8 B. Cxema nHgukaumm no-
HUXeHHOro HanpsxeHus nutansmna (10...11
B) cobpaHa Ha U2B, DS3. «flepenoniocos-
Ky» HANPSXEHUA NUTAHNA MHAMLMPYET CBe-
venne DS4, a D1, D5, D6 npu aToM npe-
DNOTBPAWAIOT BLIXOA, U3 CTPOS 3NEMEHTOB
cxeMb! U NOXHOe cpabatbiBalne K1. Pene
K1 paccuutaHo Ha Hanpsxenune cpabatbi-
BaHua 12 B 1 TOK Yepe3 3aMKHYThIE KOH-
TakTh 10 40 A («QST» Ne6/2003, c.55-58).

Pan¢ Beppec (DF6WU) npeanoxun
OPUrMHaNBHYIO KOHCTPYKLMIO 50-0MHO-
ro (100 Bt) akBuBaneHTa HarpysKku c KO-

10x 44 x 22002
—,
—
z 44 x 22002
5002 : : 1
5-0-
Ebene
Auskopplung 0-Q-
50-0- 450-
Ebene  Ebene Ebene
8| 18] |=
-30d8
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adpduymeHTOM 06paTHOro 3artyxaHus
>30 nb B nonoce o1 100 kI'y po 2,4 MMy,
MUMEIOLLEr0 BLIXOA A8 W3MEPeHns MOLLHO-
cTu ¢ 3aryxanveM ot -29,5 b (100 k')
po -30,7 0B (2,4 I'Ty). Ana TOro 4to6h!
o6ecneynTs Takylo LIMPOKONONOCHOCThL
Harpy3ku, Heo6xoaMMOo 06ECNeYnTL paBeH-
CTBO BONIHOBOIO CONPOTUBNEHNS HArpy3Kku
€€ OMWUYECKOMY 3HAYEHUIO B KaXa0i To4-
K€ NMPUMEHEHHOro A9 3TOM Lenu pesuc-
TOpAa, BLINONHEHHOTO B BUAE KOMNAKTHOro
npofonroeatoro o6pasosaHus U nome-
LWEeHHOro B akpaHupytowuii kopnyc. Mo-
CKOMNbKY BONIHOBOE CONMPOTUBNEHNE KOaKCH-
ana onpefenserca OTHOLUeHWEM BHYTPEH-
Hero guameTpa aKpaHa K AuameTpy BHyT-
peHHEro MPOBOAHNKA (B HallleM Cnyvae pe-
3MCTOpPA Harpy3ku) B COOTBETCTBUM C HOp-
mynoin R=138Ig(D/d), cneayer, 4TO KOHCT-
PyKUMSi HArPY304HOro CONPOTUBNEHUA AON-
XHa 6bITh Tako#, 4TOGH pPaccTosHUe OT
Hero 00 aKpaHWpYIoWero kopnyca Henpe-
PHIBHO YMEHbBLLANOCh. B NpOMBILLNEHHbIX
o06pasuax 3KBUBANEHTOB HArpy3ok NpumMe-
HSIOT 3KpaHb! CO CTYNEHYATLIM U3MEHEHN-
em guameTpa unu KoHycoobpasHele nne-
Ho4HHE pe3ucToptl. Peanusaums nono6-
HBIX KOHCTPYKUMiA B NOGUTENBCKUX YCNOBU-
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ionale Magazin der Funktechnik
AIX BbI3LIBAET HEKOTOPLIE TEXHONOMNYECKNE
TpyaHocTy. No3ToMy aBTOp NPENIOXUN Bbl-
NONHUTL KOHYC006pa3HbIli pe3ncTop Ha-
rpy3ky 13 nocnegosaTenbHo-napannens-
Horo coeguHenus 440 WwT. pe3ncTopoB No
220 Om (0,25 BT), coeauHuB nocnenosa-
TensHo 10 ayeek no 44 napannentHbix pe-
3MCTOpA, Kak NOKa3aHo Ha puc.42. Takum
06pasomM, kaxaas napannensHaa cekums
(spyc) umeet conpotuenerme 5 Om. Kon-
CTPYKUMS 3KBUBANeHTa Harpy3ku nokasa-
Ha Ha pyc.43, rae aKpaHOM CRyXuT Kodbei-
Has xecTaHag GaHka aguaMeTpoM 95 MM U
BHICOTOM 0KONO 170 MM, a pe3nCTopb! NPU-
namMBaloTCs K KONbLIAM U3 roNnoro MegHoro
npoBoaa cedeHneM 1,5 MM? C HapyXHHMW
AnaMeTpaMu COornacHo puc.43 u paccumn-
TaHHLIMW 21159 NOAYYEHNS BONHOBOIO COMPO-
tnenenna 50 Om. Hanpumep, pes3nctopb!
HUXHEro Spyca NpMNanealoT PaBHOMEPHO
NO OKPY>XHOCTK MeXay KonbLamy anamMeT-
pamu 93 n 88 MM (OTHOLLEHWME aMamMeTpoB
6aHku 95 MM 1 konbua B8 MM naet 2, =
5 Om) u 1.0. [na obecneqyeHns BHICOKOR
reoMeTpUYecKoi TOHHOCTH Npu cBopke Ta-
KOV KOHyCOO6pasHO KOHCTPYKLMK BHa4a-
ne U3roTasBaMBalOT kapkac U3 Bcnomora-
TeNbHbIX MPOBONOYHBIX KPECTOBUH Ha HK-
HEM K1 BepXHeM konbuax. CoeanHaoT 3T
KONbLA C KPECTOBUHAMW BPEMEHHON Bep-
TUKANLHON NPOBONOYHOM CTOMKOW Ha 3a-
NAaHHOM pacctosHun. C BHYTPEHHEN CTO-
POHb! K KONLLAM NPUNANBAIOT 4 BCNOMOTa-
TeNbHbIX NPOBOAOYHBIX YKOCHUHBI KAK NOKa-
3aHO Ha puc.44. 3ateM Ha NONy4eHHLIN
KapKac Ha[eBaloT OCTaslbHbIE KONbLIA (CHW-
3y-BBepX) U GUKCUPYIOT X NaKOM K YKO-
CUHaM Ha paccTosHus 12,5 MM Apyr ot apy-
ra. Floche 3TOro K KONbLUAM NOANAWBAIOT
pe3ucTopbl. BepxHue BbIBOAb! PE3UCTOPOB
CaMOoro BepxHero spyca (puc.43) He OTky-
chiBaloT, a u3rnbaloT K LeHTpy U Ha pac-
CTOSHUKM 25 MM OT BepxHero konsla gua-
MeTpom 41,5 MM nognaunBatoT K NPOBONOY-
HOMy KONbLy AnaMeTpoMm 5 MM, KOTOpoe
npu cBopke 6yneT HafeBaTLCH HA LEHT-
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pantHb BLIBOA KOAKCUaNbHOro pasbema.
Mocepeavne pHa 6aHkm oT Kode ycTaHas-
TMB2I0T KOAKCHanbHLIM pasbeM 1 Bbipesa-
10T BEHTUNALMOHHBIE OTBEPCTUS KaK NoKa-
3aHo Ha pyc.45. [ins obecneyeHunsi BONHO-
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BOro conpotueneHns 50 Om mexay sepx-
HUM KOMbLIOM KOHyCa pe3vCTOpOB 1 pasbe-
MOM YCTaHaBNMBaIOT KOHYCOO6pasaHyio ne-
Peropofiky kak rnokasaHo Ha puc.46, co-
CTOSILLYIO U3 ZIBYX NPOBONO4HBIX Konew, n 40
nepemuiyek. BHyTpeHee konbLo noananea-
10T K KOpNyCy pasbema, a BHelWHee K KO-
pobke kak nokasaHo Ha pyc.43. Mocne yaa-
NEeHVs BCNOMOraTenNkHLIX KPECTOBUH, CTOM-
KW U YKOCHMH KOHYCHasi KOHCTPYKLIMS pesau-
CTOPOB BCTaBnseTCsi BHYTPb 62HKK, noana-
MBaETCH K LEHTPaNLHOMY BeIBOAY pasbe-
Ma, 8 HMXHEE KONbLO B HECKOMNBbKMX TOM-
Kax k 6aHke (puc.47). K HuxHUM TopLam
6aHkn noanavealoT YeTHIPE BUMHTA ANS
KpernneHus BeHTunsTopa, a c6oky (Ha ypos-
He HUXHero sipyca pe3ucTopoB) yCTaHaB-
NMBAIOT KOAKCUANBLHBIY Pasbem A5 BbIXO-
A2 aTTeHinaTopa, KOTopkIK pacnavealoT co-

[ | Prcug

2. Ring von unten
] ] ]

uunn: u3 puc.49 cnegyert, 4To B aBTOPCKOM
BapuaHTe HUXHEE KOMbLO OTCyTCTBYeT (pe-
3UCTOPLI NOAnasHb! HEMOCPEACTBEHHO K
Gatike), a 9 AipycoB Pe3nCTOPOB (HayMHas
CO BTOPOro CHU3Y) BbINOHeHb! 3 88 wr.
pe3ucTopos o 440 Om/ 0,125 Br. Kakoii
BapuaHT BbIOPaTe, O4YEBUAHO NOKAXET 3KC-
nepumenT («Funkamateur» Ne6/2003,
¢.599-601).

Mecyn
Jleo Banuy (T94XF) npu
WU3rOTOBEHUU NATUINE-

rnacHo puc.42 v puc.48, 49. Or pesax-

MEHTHON aHTeHHbl ¢
BepTUKaNnbHoOi nonspu-
3aumeit oA 2-MeTpoBO-
ro AuanasoHa NpUMeHUn
B kKadectBe BuGpartopa
J-aHTeHHy. 310 NO3BOM-
no yCTpaHuTk BAUAHWE
MEeTannmyecKom MauTh Ha
XapaKTEPUCTUKW @HTEHHb
B CNny4ae BEepPTUKanbHOro
pacnonoxenns aneMeHToB. KOHCTPyKLUMA U
pa3mMepel aHTeHHb! Noka3aHbl Ha puc. 50,
rae snbpatop (J-aHTeHHa) BLINONHEH w3
AlopanioMuHneBsoin Tpybul 20 MM, ped-
NEKTOPb! U AMPEKTOPLI - U3 MELHOro Npo-
B0JA (I3 MM, ropu3oHTanbHas Tpasepca -
n3 MNBX Tpybku 19 mm, pacrniopka ans
KpenneHus KparnHux pednekTopos - u3
MNBX Tpybku @12,5 mm («Radio T9» Ne3/
2003, ¢.10).

B cTatbe «JInHeiiHbie aHTeHHb! ¢ OMU-
HYecko# Harpyskoii» PoHang JiiseHBar-
Hep (OE3REB) caenan 0630p U ana-
JIU3 HEeCKOMbKUX KOHCTpYKUMii
anepuoguuieckux KB an-
TeHH Geryuwieii BOMHbI.
Wx rnaBHOE Npeumyule-
CTBO - WMPOKONONOC-
HOCTb aKTUBHO MUCMONbL3Y-
€eTca A0 Cux Nop B Npo-

deccmonans-
HOW papuo-
CBA3K, rpae
BaXHO 6LICTPO

4 o, -
, ¢ BAUD KECT
TOTy paboTel ¥ MOXHO AONYCTUTL NOTEPIO
okono 50 % mMoLLHOCTH, paccenmBaemMoii Ha
Harpyske. B niobutenbckux ycnosmsix ta-
Ku€ aHTEeHHb HaXOAAT NPUMEHEHWe Kak
BCMOMOrarenkHbIE UNW Kak NpueMHbie (06-
30pHbIe). Bnaropaps conpoTUBNEHUIO NN
€ro KOMOMHALWMK C KaTYLIKOM MHAYKTUBHO-
CTW, HA KOTOPbIE «HArpyXaeTcs» aHTeHHa
nonyyaertcs NpubnnauTenbHO NUHERHOE
pacnpeneneHve Toka BAONb NONOTHA aH-

R3

1001,5mm

PVC
¢ 12,5mm

Metalna
ploc¢a

[Pnc.50

TEHHBl, KOTOPOE OCTaeT~
CHl HEM3MEHHBIM B LUK~
POKOM AmanasoHe vac-
TOT. TuNUYHEIM Npea-
CTaBuTeneM Takux aH-
TEHH SBNSIETCA U3BECT-
Haa T2FD (pmuc.51).
Ona nmeet LWmpoKononocHoOCTs 4, Hanpw-
mep, ot 3,5 no 14,35 MlNy, L=1/3, a S=1%
OT MaKCMManbHOM paboyei AMHB! BONHLI.
Asctpanuiickuii gunone (puc.52) nasec-
TeH ¢ 1970 rona. MmeeT KCB=2 Ha 3,5 My

6:1 BALUN

U3MEHATEL Hac- 777

NI

777
1,25m
N 1122m 0,45m 6,4m
16uH
d ¢ )
330Q
300Q Prc.52)
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BubpaTop 355 cm. Pecnextop 375 cm.

Elektronik - Computer
Prc.56)

BuBparop 263 om. Padnexrop 284 cu.

16:1 Balun

2,5-3m 248em

16 M. (BuBparop)
> 12 cm. {PednexTop)

777 777
Reflektor

Strahler
nhlﬂla NPOBOAHUKD

EMKOCTHOH

1 2,5...3.5Ha 20 My (d=1,8 M). AHTexnHa
NOABELLUBAETCH FOPU3OHTANLHO UNU B

Harpyaxu:
190 cu. {Bubparop)
194 cu. (Pedinexrop)

-—
@]
Boom

Buae nepesepHyToi V 1 ucnonb3yercs B A

3TOM CRyyae Kak BepTuKanbHbiii usnyya-
Tenb. Ewe oaHa aHTeHHa - orpasvyeHHas
nensta-nerns (puc. 53) ponroe Bpems uc-
NONL30BaNAaCh KaK BEPTUKANbHLINA U3nyya-
Tenb B noHochepHbIX 30Haax. OcHOBHOE ee
NPEeNMyLLECTBO - Manas 4yBCTBUTENLHOCTb
K LUYMOBLIM Nnomexam. Mo cpasHeHnio ¢ oT-
KPbITLIM AMNONEM MOXET UMETH LLYMbL Ha
4...6 pb Huxe. MNepumerp 310 NeTnu Aon-
%€eH BbiTb He MeHee NONOBUHBLI J/TNHLI BON-
Hbl Ha HUXHE paboueit yactoTe («Funk»
Ne6/2003, ¢.42,43).

Maptun Creep (DK7ZB) npepnoxun
COEAUHUTL BOEAUHO NPEUMYLLECTBA HB-
xnoHHoro aunons (Sloper Dipole) v nepe-
sepHyToro V-aunons (Inv. V dipole), Ha-
3BaB TaKOii BapUaHT BEPTUKaNbHLIN V-am-
none (Vertical V
dipole). Ero kos-
CTpyKUuAa u pas-
Mepsbl Ans avana-
3oHa 30 M nokaza-
g| HelHapme.54,ara
3 pyc.55 - anarpam-
Ma HanpasneHHoc-
T B BEPTUKANbHOMN
g| MJIOCKOCTY NPU KO-
al adduumerte you-
neuus +1,7 aba u
MakcuMyMe uany-
YeHUsi Nof. yrnoM
18° K ropu3soHTy.

TF7777777777777777777

16e*

MakcvManbHOEe OTHOLUEHWE U3NYHEHUI
®ponT/Tein 20 AB BbING nony4eHo Npu us-
nyyeHun nog yrnom 20° Kk ropusoHTy
(«Funkamateur» Ne6/2003, ¢.562, 563).
Topcren Meiipux (DL7PP) paspaboran
nABoitHol MUHK kBagpar ans 20, 15, 10-
METPOBbLIX ANaNa3oHOB. AHTEHHA COCTOUT
113 MONHOPA3MEPHBIX 1BOVHBIX KBAAPATOB HA
151 10 MeTpoB, y KOTOPOIt 15-MeTpoBbIE 3ne-
MEHTbI UMEIOT peaoHaHe 1 Ha 20 MeTpax. 3To
[OCTUrHYTO NMyTEM NOAKMOHEHUS K Cepeau-
HEe BEPTUKALHBIX CTOPOH NPOBONOYHBLIX €M-
KOCTHBIX HArpy30K Yepes KoakcuanbHbie 3ar-
paxzaiowme KoHTypel Ha 21,2 MIu. Ha
pmc.56 NokasaH BUA aHTEHHL! B NNaHe, Ko-
TOpasi UMEET Paanyc BpalLeHus 2,5 M. Bym
(Hecywas Tpasepca) ¥ pacrnopku BbinonHe-
Hbi U3 AMANEKTpUHeckux Tpy6. AsTOp Npu-

387cm
399%cm

210cm Boomlange

meHun GFK TpyDb! U3 yrnepoancToro Bonok-
Ha gnameTpom 60 1 21 MM COOTBETCTBEHHO
(oHu npounee, yem 6ambyk 1 NNAcTUKOBbLIE
yaunuLLa). SnemeHTbl U3 nuTLeHapara (ax-
TEHHOI0 KaHaTMKa) pacnonaraioT Ha paccTo-
axun 210 MM Apyr OT Apyra Ha pacnopkax,
KOTOpbie KpensT K 6ymy € NOMOLLBIO yron-
xoB anie nonok (200-400 Mm) kak nokasaHo
Hapuc.57 unn 58. Pa3Mepbl aNeMEHTOB, eM-
KOCTHBIX Harpy30K 1 1X paccrosHus A0 Bep-
TUKANbHBIX CTOPOH 15-METPOBbLIX 3NEMEH-

TOB NOKa3aHb! Ha pyuc. 59. KOHLIbI eMKOCT-

HbIX HArpy30K PacTsHy Tbi CUHTETUNECKUMU

Schrauben

E:

Spreizer

B800M

BEPEBKAMU K PACNOPKaM Tak, 4TO0bI Ux Npo-
BOOA pacnonarammch napannensHo BepTu-
KanbHbIM CTOPOHaM COOTBETCTBYIOLLMX 15-
METPOBbIX 3NEMEHTOB. KOHCTPYKLWA 3arpak-
JAIOLLEro KoHTypa nokasaxa Ha puc.60, a
Ha puc.61 - cnocob ero noacoeaMHeHns K
NPOBOAHVKAM 3NEMEHTOB U Harpy3okK C no-
MOLLLIO NNEKCMINAcoBLIX NnacTuH. Pacuer
KOHTYpa U3 KOaKCuanbHoro kabens sbnon-
HANCS ¢ noMoLLbo Nporpammsl COAXTRAP

Sarpamaaiowuit
WOHTYP

/4

A - 186 cm. (BuSpatop 10 m), 201 cm. (Pednextop 10 M)
B - 251 om. (Bubpatop 15 M), 265 cm. (Pednextop 15 m)

) §‘ HOLE 1M PWPE

TYeusys (et o

75

PVG OO FORM - -

(asTop VE6YP), pocrynHoi 8 VintepHerte
6ecnnartro ¢ http://www.gsl.net/vebyp/ . Ax-
TeHHa nutaetcs Asymst 50-oMHbIMK kabens-
MW, NOAKMIOHaEeMbIMUK Yepes cornacytouime
4ETBEPTLBONHOBbIE OTPE3KU 75-OMHOTO Ka-
6ena gng 10 M u 15/20 M iManasoHos B ce-
peauvHe HWKHUX CTOPOH COOTBETCTBYIOLUMX
subparopos. OT penakLiumu: NOCKO/bKyY B CTa-
Tbe He yKa3aHa JUMHa COrIacyiouiero oTpes-
ka s 15/20 merposoro subparopa (1/4
BOMHE - st 15 nnn 20 M?), MOXHO peKko-
MEeHA0BAaTL BHAYa/1e B3SITb €0 [UTMHY PaBHYI0
1/4 BonHe! s 20 M v B NPOLIECCE HACTPO-
KU yKOpayuBaTs 4O NOJyHEHUS NPUEMITIEMEIX
KCB Ha 15 u 20-meTpoBLIX ANana30Hax.
OkoH4arensHas HacTpoiika OCYLLLECTBAET-
CS NpM YCTAHOBKE aHTEHHLI (ee 6yma) B 3...4
MeTpax Hag, 3emnei. Mpyu 3TOM HyXHO yuu-
TLIBATb, YTO U3-32 Manoii BbICOTHI YACTOThI
pe30HaHCOoB 3nemeHTos ByayT nexarb B Ha-
4ane COOTBETCTBYIOLMNX ANANa30HOB M
paxe Hwke. Ha npaktvke 6binn NoATBEpXK-
[eHbl crefytoLme pacyeTHbIe yeuneHune (Ga)
1 OTHOLLeHWe nanyueHuii ¢poHT/Toin (F/B)
npy COOTBETCTBYIOLLIMX Yrnax uafy4eHuin K
ropusonty: anst 10 M - Ga=12,8 gbu (6,4°),
F/B=17,8 aB (60%); pna 15 m - Ga=11,4 abu
(18,19, F/B=17,95 gb (60°%; ana 20 m -
Ga=5,53 abu (25,4°), F/B=10,48 nb (60°).
Kak BuHo, napamerpbl 20-MeTpoBOi aHTeH-
Hbl NOXYXe, YEM Y NOMHOPA3MEePHBIX KBa-
paroB, HO 3TO €CTECTBEHHLIN pe3ynbTar npu
Mo6GOM YKOPOHEHWUM FEeOMETPUHECKUX PasMe-
poB axTerH («Funk» Ne5/2003, ¢.40-42).
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«HAM RADIO - 2003»

TpapuumoHHas Bbl-
~~-  ¢craka «HAM RADIO
- 2003» B HeMeLUKOM
ropoae Ppuapuxcxa-
¢eH npoxoauna 27-
29.06.2003 B HOBOM,
TONbKO MNOCTPOEHHOM
NPOCTOPHOM BLICTABOY-
HOM nasunboHe. [MaBu-
NbOH ropasno Gonble
npepbaylwero, Mecra
xgatano ¢ UabbITKOM.
Hekotopas orpaneH-
HOCTb OT UeHTpa ropo-
0a KomneHcuposanach
perynspHeim asrobyc-
HBIM  cooBuleHuem,
nHorpa GecnnartHbiM.
Haiitu xunbe B ropoae
6biN0 3aTPYAHUTENBHO,

A T F s ar T s v e e e

.Rundwanderwege
* Stadtgebiet Friedrichshafen

nouTu Bce 6bino 3abpoHupoBaKo 3apaHee, a OCTaBLIMECS anapTameH-
Thl Bbl/M HE MO KapMaHy Jaxe NPUBLIKWUM K BbICOKUM LleHAM HeM-
uam. Bnpodem, 6onbluMHCTBO NoceTuteneit Nprbbino Ha cBoeM aBTo-
TpaHcnopTe, v Ans kux 6biNo OTBEAEHO AOCTATONHO MecTa 1S paa-
MeLeHna Nanarok Ha ABYX PSAOM pacrnonoxeHHbIX nnowaakax. MHo-
rve npuexany o CBOUMM AeTeMin, cobakamu v Aaxe ropHocTaasmu(?).
HecmoTps Ha oByunue XuBHOCTY, TULLMHY HapyLwian TONbKO OfAMH Or-
POMHBIV MONYraid, Ornallasluvii nanaroyHbi ropoaok o6pbiBkamim Mop-
38HKK 1 TeneTanna. PacnonoxeHHbili psaoM a3poapoM BONPEKU OXu-
NaHuaM WyMoBLIX Npobnem He coszpaean, 3aro Xenawwme Mornm
COBEPWNTL YacoBYIO 3KCKYPCUIO Ha Aupuxabne.

Kak 06bluHo Ha BbicTaBke BbINo NpeacraesneHo Gonbluce konue-
CTBO pasHoWn annaparypkl BeAywmx nponssoautenei. ICOM npope-

sl

s . QUAUARL
MOHCTpUpoBana ceoi Hoswiti annapar IC7800 ¢ 3asBneHHBIMU pekop-
AHbIMU NapamMeTpamu (CM. XapakTepucTuku Ha €.9). Ho aToTt annapar
nocnywars HUKOMY He YAANnoCh, T.K. OH HAXOAWNCS 3@ CTEKNSHHOMU
neperopogkoi. Pupma KENWOOD peknamyposana HOBHIV annapar
TS-000, opveHTupoBaHHbih Ha paboTy ¢ KoMNbIOTepoM (puc.1).
YAESU npepcraesuna FT897 u FT1000 MARK-V. Ha6opsl ans uaro-
ToBneHus TpaHcusepos K1, K2 ¢pupmb 3nekpadT ornmyanuc noyutu

Pnc.2)

f
- a

YyOBOEHHOW LueHoN (puc.2). Ha BuictaBke BbINO MNOKA3aHO 04eRb MHO-
ro KB n YKB aHTeHH. Bonblloe BHUMaHue npuenekana nerkas KoHCT-
pyKuusi 30HTUYHOWM aHTenHbl DF4SA, onucaHHas B «PX» Ne3/2003,
€.24, 25. Hy 1 kak Bcerna Ha BbICTABKE MOXHO BbiNo HalTy BCAKOro
popaa 6noku NuTaHus, cornacyioLye aHTeHHbIe YCTPOCTBa, Tenerpacg-
Hble MaHUNyNaToPbl, cneuuduyeckne pasbemMbl U NpouMe Heobxoau-
mMble Menouun. OanH 13 3anos 6ein oTBeneH nog «Bapaxonky». A Tam
4ero TONbKO He YBUAMLWb: OT MOYTY HOBBIX HOYTEGYKOB 1 TPAHCUBEPOR
[0 NONYMUCNPaBHbIX KUTANCKMX BUHOKNEN.

Cyaos no BuiCTaeke, Ha 3anage HabniopaeTcs Bce BO3PaCTaoLUA
VHTepec Kk peTpoTexHuke (puc.3). MoxHo 6bino yBuaeTs crapble Byk-
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QUA-UARL :

BOMEYaTaloLLMe TeneTainHbie annaparst, perncrparopsl azbyku Mop-
3e, CBA3HYI0 annaparypy Havana XX Beka, venerpagHsie Knioum n np.
TexHuKa x0Tk M cTapas, HO BblumiieHHas o 6Gnecka n no Gonbiiei
4actu B pabouem COCTORHUM.

OvpensHble MecTa Ha BbicTaBke GbliM NpefocTaBNeHbl Hauno-
HaNLHBIM OPraHn3aLmnaM 1 PasNUYHBEIM PAANONIOUTENLCKMM KNyBaMm.
Kaxaas opranmaauus Npeacrasnana CBOU JOCTUXeHus, repOel, aun-
noMbl, dnarm u np. arpubyTnky. Bo MHOTMX MECTax NPOBEPSNNCE U
poinucuiBanuct QSL-kn or DX-akcneouumia, avnnomsl. Mo QSL-kn
noceTutenei Obina oTBEAEHa OrpoMHas NOCKa, KOTOpas nop, KoHey
BHICTaBKM Bbina oKNeeHa noYTn NONHOCTLI0. K Bennuariemy coxane-
nmio, UARL 6uina npepcraeneHa odeHb 6eaHo. Koe-kak cnacany no-
NoXenue nevarHele marepuansl - QSL-kaproukmn, NpencrasneHHLIe
UX5UQ, xypHansl «Paanoxo66u» Ha cTonax u nonbayowmiica 60nb-
IOV NOMYNSPHOCTBLIO YroNoK nporpammel MixW (puc.4). Ans npuse-

QOLMEF ONLITOM | PEMOHT
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3€eHHOM AEMOHCTPALMOHHOW annapartypsl He HALLNOCh MECTa NOAKNI0-
yeHns anekyponuTaHms. Kak BeIICHUNOCE BNOCNEACTBAN - «HE 3aKa-
3biBanM». A BEAL annaparypa, NPUBE3eHHan Ha BbICTABKY, Obina yHu-
KanLHOM, HO LEMOHCTPUPOBaTL €€ NPULNOCE B Nlarepe, «Ha KoneH-
kax». Peub nper o USB koHTpOnnepax, COeAMHAIOLNX TpaHCHMBEp U
xomnelotep. MogpobHee 06 31oM ycTpoiicTee - Ha c.9, 10. HecMorps
Ha 3TO, OYEHb MHOMME NPOSIBUAM MHTEpeC K yronky MixW n USB ycr-
polictey (pumc.5,6). Moaxoonnm, obeyxaany, sacsinann Bonpocami,
COBETOBANM MHOTME M3BECTHLIE paanonobutenn (MOBDQ, DL4RCK,
HB9BDM v op.).

Pepakums XypHana Hapeetcs, 4to B cnepyiouiem rofy UARL ece
Xe NPeAcTaBnT Mupy xoTs Bbl Te CTeH/bl, KOTOPLIE BYOPOW rOA, nof-
psin 3a6uiBaloT B Knese, @ MOXeT NOKaXeT 1 4To-Hnbyas ewe. Paavo-
noButenam Ykpautel €cTb, YT0 Nokasars MUpy.

oro npegocrasnervl UTTUA n UT2UZ

MNpoBepka pa6o0ToCNOCOGHOCTHU ONEpPaLMOHHbIX yeunurernei

B pagnonoButenbckoii NpakTuke HepeAko NPUXoauTcs npu-
MeHsITL OY, ¥3BNeveHHbIE U3 CTapbiX KOHCTPYKUWI wn neyaTHbIX
nnat. Kak noka3siBaeT NpakTuka, COBCEM HENVLLIHeV OKasblBaeT-
cs npoeepka u MUKpocxeM, NpuoBpereHHblx Ha paavopbiHKe.

MepBbiii METOA TECTUPOBaHUA OCHOBaH Ha vUcNONb30BaHWK
OY Kak noeropuTens HanpskeHusi. PaccMoTpym ero Ha npumepe
npocteiiwero OY € BHYyTpeH-
HHel Koppekuuet LM358N.
TMoAKNOYEHUE BHELWHUX BbIBO-
[OB Noka3aHo Ha puc.T, a Ha
puc.2 - cxema TeCTupOBaHus.
Ins ycranoeku OY ucrnonbayet-
ca naHenbka DIP-8, HO MoxHo
wcnons3osatb v DIP-14/16. Bee
fetanu NoanNaneaioT K naHenb-

§ - Non-inverting input 2

1- Output 1

2 Inverting input 1 6 - Inverting input 2
3-Nondnvertnginput 1 7-Ouput 2 K€ N0 BO3MOXHOCTH KOPOTKMMM
4-Vee (-) 6-Veo (+)
sbiBopamu. NocKoONbKy B 0BHOM
2 o kopnyce LM358N co-
220MK X 228 1K Repxutca nsa OV,
; T 1—<+6..128  pHauane npoBepsioT

nep.biii (BbIBOAHI 1, 2,
3), a 3aTem BTOpO#A (5,
6, 7). Konpencatop
C3 MOHTMpYIOT He-
nNoCpencTBEeHHO Ha
naHenbke. [anee co-
6upailoT TeCT-cXeMmy
puc.2, NopaioT Ha Hee
nutaHue. Pe3auctop
R2 wcnonbsyetcqa B
cnyyae, ecnv B NpuMeHseMmoM Bl oTcyTCTBYET pEerynmpoeka Toka
3aumThl. ECiv Xe oHa eCTb, 70 R2 He yCTaHaBnmBaioT, HO TOK 3a-
wmrs BN BkNouaioT Ha 3Hauelve Toka K.3. 10...20 MA. K ebixony
OY nopkAouaioT BonbTMeTp NOCTOSHHOro Hanpskehust PV ¢ npe-
nenom 20 B. B page cnysaes anemeHntbl R1, C1, C2 mOXHO He
yCTaHaBnwBath. Mocne sknioueHns nepeeopvm SAT 13 0iHOro No-

—<-6..128

ez
@ Q @

DAla(b) R3
LM358N 100K

Bnaaucnas Apremerko, UTS5UDJ, r.Kves

noxenws B apyroe v Habniopaem 3a BonbTmeTpom. Ecnn OY ne-
fpaBeH, To B NONoXeHuy «1» NepeknioyatTens BONLTMETP AOMKEH
NoKasblBaTh MONTH HanpSXeHue NuTaHus, a B NONoXehuu «0» -
6nu13Koe K Hyno.

Bropoii merog TeCTuposahns 6a3vpyercs Ha OCHOBE CXEMbl
skmiouenus OY Kak komnaparopa, T.e. cpaBHeHus AByx Hanpmxe-
Huii (pyc.3). K MOHTaXy 3Tol CXxeMbl NPeabaBNaioTes Te Xe Tpe-
GosaHua, YTo ¥ Npeasigywein. C nomolbio R1 ycTaHasnueaioT Ha-

s NpsXeHvie B
20228, HECKONLKO
Y ? +6... _

+ BONLT, KO-

-.I__ TOPOE KOHT-

—<-6..128 ponupyioT

c2 BLICOKOOM-

0.22MK HbIM BONLT-

MeTpOM

al 3 PV1. Mpu-
10k R4 (5)

0...100k MepHo Ta-

DAla(b) RS PV3 Koe Xe Ha-

PVI LM358N 100k npsxenue

Pnc.3 Heobxopm-

MO yCTaHO-

BUTL U pPe3ncTopoM R2, KOHTPONUPYEMOE TaKXe BbICOKOOMHbBIM
PV2. HanpaxeHue Ha Brixone OY KOHTPO/MPYIOT BONLTMETPOM
PV3, npuuem ans ucnpaeHoro OY oHo GyneT ckaukoobpasHo n3-
MEHATLCH OT npakmqecm nurarwwero Ao No4YTU Hyng npu Hebonb-
WOM Nepemelienuy aerxka R1 B Ty vnu ppyryto cropoHy. Homm-
Hanu peauctopoB R1, R2 MOXHO BHBupaTk niobble B AnanasoHe
o1 10 kOM o 1 MOM, HO OHY BoNXHBI GbiTe OAMHaKoBEIMK. Pa3y-
Meercsl, CoBCeM HeoBA3aTentHO NPUMEHATL B PacCMOTPEHHOM
CXeMe TPy BONGTMETPa, 3T0 MOXeT BbiTe 0aMH, NOAKIOYaeMbIi
nonepemMeHHO B TPU TO4KH.

B 3akmoueHvie OTMeTUM, YTO BTopas cxema Gonee yHuBep-
cansHa, T.K. N03BONRET UCNbIThbIBaTL Oy, He coflepXauwve BCTPOo-
€HHO# KOppeKLUuy («NpoTuBoBo36yaHoi»), 6e3 yCraHoBKM Nocne-
LHEN BHEWHYMY anemMeHTamu.
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(Mpoaonxenve. Hawano oM. «PX» Ne3/2003, ¢.31-34)

PSK-31, RTTY, SSTV, HELL, PACTOR, CW

MNporpammy Winwarbler ans pa6oTbi PSK-31mMoxHO B3sTk Ha hitp:/
/www.gsl.net/winwarbler/.

Xopowasn nporpamma oT AE4JY WIinPSK nexut Ha http://
www.gsl.net/aedjy/winpsk.htm.

Takxe 3axoaute Ha www.gsl.net/rv3apm/, 34ecb BCe 0 nporpam-
max PSK, RTTY, CW..., CCbINKK Ha HUX 1 T.4.

Mroro nonesnoit uHgopmaumn o PSK-31 Ha pycckom siskike, ap-
xuB GecnnartHbix nporpamm Ans pabotel PSK, onucanus nporpamm,
HOBOCTU, copeBHOBaHusl no PSK u mHoroe gpyroe Ha http://
www.psk31.narod.ru.

Ccbinku Ha Hanbonee UHTEPECHDIE CaitTbl No TeMaTuke PSK31 mox-
HO Hantu B pasgene PSK-31 Ha http://www.lanck.net/
PersonalPages/uataco.

Mhdopmaumns no PSK-31 Ha pycckom siseike (hard, soft, contest,
DX...) - http://psk31.newmail.ru.

MNporpamma ZAKANAKA or KACY ans pa6ore PSK-31, RTTY u CW
- Ha http://hamradio.online.ru/index.phtml. 310 xaK 66 cUMEUO3
vexay DIGIPAN u LOGGER.

Mporpamma PSKGNR (coBmecTHo € nporpammoii PSK31SBW):
http://www.al-williams.com/wd5gnr/pskgnr.html unu http://
wdSgnr.virtualave.net/pskgnrv.htm.

Mporpammy MultiPSK moxHo ckasare ¢ http://members.aol.com/
fécte/MULTIPSK.zip.

Ha caiite http://www.faria.net/w1sql MoXHO HaitTu nporpammy
WISQLPSK, kotopas noasonseT paborats PSK31 u umeet BeTpoen-
HblIi annapaTHbiiA XypHan.

Ovuenb nonynsapHas y Halmx u 3apybexHeIX paauoniobuTeneit npo-
rpamma MixW moxet paborats PSK31, RTTY, SSTV, HELL, PACTOR,
PACKET, CW, MT-63 1 apyrumu - npakTU4ecKu BCeMM BUAaMY Liyid-
PoBOIt CBA3n. ECTb pycckas 1 aHrNUIACKast BEPCUM, XENM HA PYCCKOM
f3bike. Bbl cMOXeTE nonysuTh camyio Ceexylo Bepenio MixW Ha http:/
/www.mixw.net/. Pycckue kommepueckue sepcum  MixW - http://
uttua.narod.ru/. Tam xe nexur nporpaMmka s pacneyartku QSL-
kapToyek 13 MixW. Pycckas vHCTpyxkums - http://utiua.narod.ru/
OtherPage/gslprint.htm.

Bce xenaiowme nopenutees onbitom pabotsl B MTE3 npurnawa-
1o1ca Ha ¢popym CQ.UA http://radio.cn.ua. Tam MOXHO «3akazarb»
npoeepoyHoe QSO NouTY KPYrnocyTONHO.

Nporpammy ans pabotsl RTTY u PSK31 ans Windows 95/98/ME/
NT/2000, MoxHo B35Tb Ha http://www.rckrtty.de. Yto6u patorarts
“epes3 3BYKOBYIO KapTy K HEW Haao elle ckavaTe MMTY-Engine u no-
MeCTUTb B avpexTopuio RTTY nporpammel. Tam HanucaHo, YTo ecTb
BEPCMW NporpaMm Ha 9 A3biKax, BKMOYAA PYCCKUA W YKPaUHCKWIA!
Covuetaet B cefe npenectu WF1B, kasectso RITTY, yao6cTeo B pa-
6ore, na + k ToMy nopaepxky scex Tectos!! Mporpamma nnarxast.

MNporpamma TrueTTY pns pa6otsl PSK 1 RTTY Ha http://
www.dxsoft.com u http://files.dxsoft.com/download/trtty201.zip
unu http://www.hamport.com/download/trtty201.zip. Nporpamma
nog Win95/98/NT ¢ onucaHuem Ha pyCCkom sidbike. 3aeCh e Bl
MOXETe B35ITb MPOrpaMmel 415 NpuemMa u nepenasiu CW yepes 3ByKo-
ByIO kapTy: CWget n CWtyp. 3a peructpauuio CWget Hago 3anna-
TnTL aBTopy. CwType - 6ecnnathas, perucTpaunu He TpebyeT. Mox-
HO noanMcaTkCs Ha CNCOK pacchinku. Bel ByaeTte nonyyarb aHOHCH! O
HOBbIX BEPCUAX M CMOXeTE 06CYaMTL NpoBnemb! € aBTOpamMyt NPorpamMm
W Apyrumu none3osatensmu. HUTobel NoAnMcaThes, NOWNUTE NUCLMO
Ha dxsoft-subscribe@egroups.com ¢ 0gHUM CNOBOM B TE€NE NUCHL-
Ma - SUBSCRIBE, B 0TBET Bam npuaeT NMCLMO © npoceboit 0 nog-
TBEPXAEHUU NOANMCKY, €ro Haao oTocnate 0bpaTHo - 1 Bee. MNocne
0OpMNEHUs NOAMMCKU NOCLINaTh Bawu coobujeHns Hago Ha
dxsoft@egroups.com.

Mporpammva MMTTY o1 JE3HHT nog Windows 95/98/NT - Ha http:/
/www.gsl.net/mmhamsoft. 3neck B Take MoXeTe HAATH Bepcun
nporpamMMm, koTopbie paboTakT kak ¢ Pentium-npoueccopamu, Tak 1
KOMMNblOTEpaMyt Ha npoueccopax AMD, Cyrix, 80386, 80486. Mo ka-
uecrBy 06paboTku curHana MMTTY Hu B Yem He YCTynaeT M3BEeCTHOM
RITTY. Tam xe MOXHO ckayatb 1 MMSSTV.

SSTV nporpamma JVComm32 - http://www.jvcomm.de/ftp/
instjv128pre.exe.

HDSSTV - 3707 HoBRIN BUA NEepenaun naobpaxenuit. Msobpaxe-
Hue npeasapuTensHo KOAUPYETCH B 3BYKOBOW (aiin (KoAvpOBKa 3a-
HUMAET 10 HECKONBKUX MUHYT, B 32BUCUMMOCTU OT TUMa u3oGpaxeHus
1 MNK) v nepepaercs Cpa3sy Mo HeCKONbKUM KaHanam (O4YEeHb NOXOXe
Ha MT-63). lNepeaaya saHMMaeT (TOXe B 32BMCUMOCTH OT u3o6paxe-
HUs1 ) OT AECHTKOB CEKYHA, 10 HECKONbKUX MUHYT. [locne npuema naet
o0paTHbili NPOLECC, KOTOPLIN TOXE 3aHuMaeT Bpems. HO kayecTBo

MAHACNPABOHRANK

UHTepHeT-pecypchbl ¢ paanonioonTenbcKoil TeMaTuKom
Cocrasun Anekcanap Kosanesckui (RZ6HGG), r.Crasporons

NoNy4eHHOro n3obpaxeHust BO MHOrO pas Bhilwe, Yem SSTV. Dave
(KB4YZ) Hassan caoto nporpammMy DIgSSTV 1 Haxoautes ora Ha http:/
/www . kiva.net/~djones/digsstv.

Eberhard (DK8LV) BrIyCTUN HOBYIO BEPCUIO NPOrpamMebl
JVCOMMB32, Tenepb OHa NOAAEPXUBAET COMtest pexum, U3MEHUNCS
B Ny4LUYIO CTOPOHY MHAMKATOP HACTPOKMKKU. B3sTk ee MOXHO ¢ caita
http://www.jvcomm.de/. Onucanme NPorpamMmel Ha PyCCKOM Si3bIKE
- Ha http://hamradlo.vitebsk.net/sstv/jvcomm/indexr.html.

«OcTpoBoK SSTV» (http://hamradio.vitebsk.net/sstv/sstv.html)
- BeCbMa NpPUBNEKaTenbHbIv CaiT ans nbutens SSTV. MHOrC HOBK-
HOK B 3TOH 06nacTu, T BOBONLHO MOAPOBHBIE OMMCAHNA NPOrPaMM
Ha PYCCKOM f3kIke, aHanu3 paboTsl nporpamMmHoro obecneyexs, ob-
30p HOBUHOK W NMPUMEHAEMON annaparypsl, MHopmauna no SSTV-
penutepam, paboTaeT GopyMm, eCTb CCbiNkY Ha MPOrpaMMHoe obec-
neyieHne, NPakTUYeCKu Ha BCe, 4TO HapaboTaHo B aTOM obnacTu. Ero
cosparens Hukonait Cyxopykoe (EUBTV) ceitvac nagan knury nog,
HasBaHuem «Bce 0 SSTV», 3akazaTb ee MOXHO, NOCETVB 3TOT caiiT.

Crpanuika Mockoeckoro SSTV kny6a - http://www.srr.ru/digital/
digital.htm. MocTosHHO 06HOBNAETCS CMOPTUBHAA M TEXHUYECKAS UH-
¢dopmanma, cobpaHne Bcex MHGHOPMALMOHHBIX BHIMYCKOB MsstvS ¢
1997 ropa.

Nporpammbl <cRMSSTV» 1 «DSPFILTER» MOXHO B3fiTh Ha caiire
http://www.gsl.net/mmhamsoft/.

Nporpamma ana  usyyeHus CW
people.freenet.de/apak/indexr.htm.

Jiobutenn paboTul TenerpagoM (XOPOLLO YMTAIOLIME MO AHFAWAC-
K1) MOrYT MPONECTb MONTU aKaaeMUYecKuil TpyL (yxe TpeTee u3na-
HWe) - KHury «MckyccTBO 1 HaBeIky paauorenerpacga», HanMCaHHYIo
daHatrkom Tenerpada Bill Pierpont (NOHFF).371a kuura moxer 6bitb
ckavana ¢ http://www.gsl.net/n9bor/nOhff.htm.

Mpuem CW na 3BykoBYIO KapTty - http://www.gsl.net/wn2a/
cwlab01.htm.

CaiiThl, rae BbINIOXEHbI NONYNSPHBIE MPOrPaMMbl 4151 PaboTh! Lid-
POBLIMK BUOAMK CBA3Y, paboTalolme:

B DOS - «OH2GI-HAM SYSTEM» (http://www.kolumbus.fi/
jukka.kallloy); PA3BYZ, «Intercom» {http://
ourworld.compuserve.com/homepages/pa3byz/rttymade. htm);

B WINDOWS - FECTE, «MultiPSK» (http://members.aol.com/
f6cte); G3ZCZ, «Lan-Link for Windows» (http://www.chariot.net.au/
-g3zcz); UT2UZ, «MixW32»: http://www.mixw.net/, http://
www.nvbb.net/-jaffejim/mixwpage.htm; W1SQL, «W1SQLPSK»
http://www.faria.net/wisqgl/download.htm; AE4JY, «WinPSK»
http://www.qgsl.net/aedjy; iZ8BLY & ZL1BPU, «STREAM» http://
iz8bly.sysonline.it/Stream/index.htm; K4CY, «Zakanaka» http://
www.gsl.net/kc4elo; AABYQ, «WinWarbler» http://www.gsl.net/
winwarbler; KA1DT, «WinPSKse» http://www.winpskse.com:
UASQSV, «TrueTTY» http://www.dxsoft.com/mitrtty.htm;

B LINUX - DL1KSV, «LinPSK» http://linpsk.sourceforge.net;
DLORDZ & WAOEIR, «TWPSK» http://www.qgsl.net/dI9rdz/twpsk-
1.1.tar.gz.

«APAK-CWL» http://

NPOYUE PAONONTIIOBUTENLCKUE NPOrPAMMBI

Ha caitre www.dxsoft.com BrinoxeHa nporpamMma LugpoBoro mMar-
HuTOoHa «AAVoice». Pabotaer nog WIN 9x/NT. MpousHocuT dpa-
3bl FONOCCM Ha OCHOBE MaKpocoB. CocTaBnsiowme (hpas HyXHO npea-
BapuTeNbHO 3anucars. MNpuyemM No3bIBHON KOPPECNOHAEHTA 1 pancpT
nporosapueaeTcs no 6yksam/Luppam. HepervcTpuposaHHas Bepcus
HE [aeT COXPaHaTh BBEAEHHBIE MakpOCHl. Perucrpauus cront Hepo-
poro. 3T1a nporpamma ByaeT nonesHa As1s yeneseHHeIx SSB, nockorsky
NO3BONSIET UCMONL30BATL 3BYKOBYIO KAPTY AJ151 3aNUCH HA AVCK U NoC-
nefyiollero BOCNponseefeHns B aup 3BYKOBbIX COCOLLIEH:AI.

Poccuiicknit pagnonobutens Konctantux Mpankun (RWSUAQ) Ha-
nucan nebonsLyl NporpaMMKy LUhPCEOro MardutodoHa (htip://
dstrange.prk.ru/). MNporpamma Gecnnarthas c MHTER(ENCOM Ha pY .-
CKOM A3blke, TaKXe BbINOXEHA U Ha KpacHopapckom caitre http://
hamradio.online.ru/Index.phtml. Ee paamep Bcero 203 k6.

PekomeHayio ckauaTe KOMMbOTEpHYIO Nporpammy HY ananusaro-
pa criekTpa o BCTPOEHHBIM LIM(POBLIM MariuTohoHOM «Spectralao-
(www.pmgrp.com/prod01.htm). YT06ki 02HAKOMUTBES C LWUPCKUMU
BO3MOXHOCTAMM NofoOHBIX nporpamMMm, noceTute caiT
www.kcdpe.com.

OT8eThl Ha MHOrMe BOMPOCH Mo nporpamme TRIog ot NETR U
SBDVP, a takxe CFG cdaiine! Ans pasnuuHelx TECTOB U Np. Bl Halae-
Te Ha http://www.gsl.net/ok1rr/tr.html, http://www.gth.com/tr/,
a Takxe - http://www.qgsl.net/i2wij/tireadme.html.

Mporpamma AF9Y «FFTDSP» no3sonseT npunMmMars cnabhie cur-
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MAFACNIRABONHAK
Harnbl U BUAETL Ha 3KpaHe MOHUTOpPa Cnefbl OT BCEX CTaHUWiA B onpe-
[feneHHoit nonoce. MoxHo BuiGpars niobyio nonocy go 10 'y, ¢ nomo-
Wbio MbiLKV Haseast Ha niobon 3 cnegos. O6paboTtka BeneTca no
HY, ¢ ucnone3osanuem sound kapTel. Mporpamma gocTynHa ¢ http:/
/www.webcom.com/af9y/radio10.htm unu http://
www.webcom.com/af9y/radio20.htm.

Mporpamma «Grayline» or PASCQR - http://www.iri.tudelft.nl/
-geurink/grayline.htm.

Bonbwoit apxve paavoniobuTensCkvx NporpaMm Ang umgppoBbIX
BUOOB CBS3W U MHoroe apyroe gans Ham Radio umeetca Ha hitp://
www.gsl.net/rx3amu, a takxe Ha ftp://sunsite.org.uk/Mirrors/
ftp.cdrom.com/pub/simtelnet/msdos/hamradio/.

Ha http://personal3.iddeo.es/ea3qp/ MOXHO HalTy 0BLIUPHYIO
uHGOPMaLMIO Ha MHOrVe pagvoniobuTensckue Tembl - 0T pabotsl B
COopeBHOBaHUAX [0 NporpammMHoro obecneyeHus.

QSL NPOrPAMMbI U CTTPABOYHASA NHOOPMALIUA

MexayHapogHeie nouToBble KynoHel IRC Hosoro ofpasua mMoxHO
nocmoTpeTs Ha http://www.dx.ardi.lv/AboutHam.html. Tam xe Bu
Haitnere 1 noapobHyio vHgopmaumio no kynoHam IRC. HaumoHankHse
noyToBLIe aaMuMHucTpauvu npuobperator IRC 8 UPU no 0,74 SDR, a
npv BO3BpaTe NoraweHHLIX CTONLKO Xe oTTyaa nonysaior. CornacHo
[ECTBYIOLMM AoKyMeHTam MexayHapogHoro noNTosoro cotosa, BCE
npasuneHo odopmnerHbe IRC (kak ¢ obo3HaveHnem C22, 1ak u
CNO1), usaannbie, HauvHas ¢ 1975 roga no cerogHAWHUA AeHb, PAB-
HOLIEHHbBL. He umeet HUKakoro 3Hauenvst Hu 0603HayeHHas Ha HUX
LeHa, HY Hanuuue unu OTCYTCTBYE Hagmucy «air mail», Hu Hanusme
Y1 OTCYTCTBUE WITEMNENEN (KOHEeYHO, Kpome racsuiero!).

BV6 - yno6Has nporpamma Ans neuaru Hakneexk Ha QSL-kaproyku
(http://www.df3cb.com/bv/).

3aeck MOXHO ckayaTh NOMHLBIA CAMCOK OCTPOBOB C HOMepamut Ans
nporpammel I0TA - http://www.dkOtui.de/ham/ham_iota.html.

Cnucok ocrpoBoB RRA MoOXHO nocmorpeTtb Ha http://
www.dl6zfg.de/rrcindex.htm.

JosonbHo HaBoposeHHaa nporpamma «TRX-MeHepxep» Ang yn-
pasneHus pasnuuHLIMU MOAENAMU TPAHCUBEPOB Y BeAeHUs annapar-
Horo xypHana (http://ourworld.compuserve.com/homepages/
f6dex) Takxe MMeeT ewle MHOXECTBO pas3nuuHbix GyHKLMIA - Knacrep,
unbposoit MarHuTodoH, pabora ¢ konbykamu v T.4. ABTOp Nporpam-
mul Laurent Labourie (FBDEX). Mpuvuiem Ans poccuitckvx panmontobu-
Teneil perucTpaums nporpaMmel GecnnarHas.

Anpeca ofnacTHux ¥ MecTHbix QSL-61opo no Poccum 1t CHI Buino-
XeHbl Ha http://www.grz.ru/gsl/.

Ecnu Bam HyxHO Haiitu QSL-meHenxepa Ans kakoi-nubo craH-
uuu, To 3axoauTe Ha http://www.grz.com/ , 3aTem XmuTte Ha none
«gsl manager», fanee B none «gsl search» Habvpaere HyXHbI Bam
No3bIBHOMN 1 NlonyyaeTe NMosHylo, camylo ceexylo uHgopmaumio. ECTb
" ewe oavH o4eHb xopolwvit cepsuc Ha QRZ.COM. MoxHo 3anpo-
cutb uHpopmMaunio o QSL-meHepxepax 1 no e-mail. [ng aroro no-
wnute nucbmo no agpecy: qsl-info@ametro.net unu gsl-
info@datasync.com. B Tene nucema CTonBMKOM Hanuwure No3bis-
HblE MEHEeXepOB, KOTOPbLIX Bbl ULLUTE.

Ha http://www.ampr.spb.ru/multi/ v http://www.gsl.net/
gslmanagers MOXHO NMONySUTH CBEXYIO U CTapylo MHGpOPMaLUMIc No
QSL-meHexepam:

WMudopmaums QSL-6lopo CPP/LIPK Ha http://www.srr.ru/gsl/
qgsl_main.htm.

Mporpamma noucka agpecos v QSL-mMeHexepos Mo No3biBHOMY
«PATHFINDER» (http://www.qgsl.net/pathfinder) o6vegunser He-
ckonbko BecnnartHeix Intermet 6a3 gaHHbIX.

MoXHO BOCNONL30BaTLCA Clegyowumu agpecamu novcka QSL-
vHdopMaLmu:

http://www.arrakis.es/-eaSeyj/

http://www.cpcug.org/user/wfeidt/Misc/cqssb99.html

http://www.dailydx.com/search.html
http://nodj.com/nfdxa/qsl/
http://www.cpcug.org./user/wfeidt/Misc/adxo.html
neHgapb
http://hammall.colbycommunications.net/store/category.php
http://www.nfdxa.com/K4UTE/K4UTE.HTML
http://www.ac6v.com
http://www.algonet.se/-smb5arl/gslmgr.htmi
http://www.gsl.net/svicns/gsl-info.htm

KTto none3yercs DX-poGoramu -
gsl.f6kpo@escaut.net

BY callbook - http://www.qsl.net/by2hit/ebycall.htm.

Ha http://www.ampr.spb.ru/multi/ npegnaraerca ogHOBpeMeH-
HB Novck no 6a3am ¢ gsl-info. CHophyK Heckonbkux 6a3 AaHHBIX -
http://www.ampr.spb.ru/DB/. Mowck no GlonnereHsm u ewwe Heko-
TOPHIM LOFONHUTENLHBIM UCTONHUKaM - hitp://www.ampr.spb.ru/

- DX-ka-

BOT HOBwiA E-mail:

search. MMowuck B konByke Buckmaster - http://www.buck.com/.
Mpumeyarue: 4To0bI BOCHOb30BATLCS HOBLIM MOMCKOM HBOOXOAMMA
noanepxks FRAME.

B nporpamme «QSL-maker» {asTop John J. McDonough WB8RCR}
MMEEeTCS BO3MOXHOCTH UMIOPTUPOBATHL AaHHbe Ans 3anonHeHns QSL
u3 YPlog (label file), TR (QSL label file), Log-EQF ver.9, a rak xe u3
ADIF ¢aitnos (http://users.tm.net/jjmcd/qslmake.htm unu http:/
/hfradio.org/wb8rer/). Ha nucte nevartaercs cpasy Heckosibko QSL.
Tak 4T0 ee MOXHO UCNOMbL30BaTk kKak ans cozgaqva E-QSL, Tak u ang
neyary o6bNHBIX.

Anpec anektpoHHoro QSL-6iopo: http://www.eqsl.cc/. Perucr-
pauus (O py6.) B fBa 3Tana, Ho ecny Bul xoTUTe UMETL HeCTaHAaPT-
Hylo QSL, npugercs nnarutk. CranaaptHele QSL olv camu npefna-
raior. CkauaHHbie QSL pacnewarbiBaloTcs Ha CBOeM NpuHTepe.

Ha pomawmeit crpaHuue RWIOMC http://www.gsl.net/rw9me/
pasmMelwyeHa ¢hopma ANs aBToMarvyecKkon OTNPaBKU AaHHBIX O Qso
MeHexepy, oTsesalowemy yepes Giopo Ha 3anpoc no E-mail. Ceon
kaprouky 32 QSO noceinarte He 06s3arentHO. Tam Xe MOXHO NoCMOoT-
petb 425DX 6GlonneteHu 1 mHoroe gpyroe. Boobuie caiT oueHb UH-
¢GOpMaTUBHEIIA.

Ecnu Bac vHTepecyloT yTouHeHHEIe agpeca pervoHanbHex QSL-
6lopo, To 0BHOBREHHYIO 623y AaHHBIX MOXHO NOCMOTPETL Ha caiite
QRZ.RU - http://www.qgrz.ru/gsl.phtml.

AnsrepHatueHoe QSL-6iopo paboraeT ¢ 1 nioHst 1999. Apxus Ho-
BocTei, ycnosus pabote! Biopo 1 neyarn QSL-kapToNeK MOXHO Hai-
™ Ha http://www.qgrz.ru/qsl/ua3dx.phtml.

AHTEHHbI

Cai#T, NOCBSAILLEHHHN aHTeHHO-(UaepHLEIM Bonpocam - Ha http://
www.antenna.it/world.htm.

MporpamMma MMANA (MofienpoBLLKK @HTEHH) BbiNoXeHa Ha http:/
/www.grz.ru/shareware/fites. phtmi?group=21&st=10. nrepdeiic
nporpamMmel Ha aHrnuinckom asbike. Kparkoe onucaHve ee BO3MOX-
HOCTEit nexuT Ha CTapToBOi CTpaHuue www.qrz.ru. Bubnuoreka aH-
TenH MMANA - Ha http://www.gsl.net/dI2kq/mmana/4-3.htm.

Mpocroit on-line kanbkynsatop Jloronepuoauyeckux Yagi (http://
www.gsl.net/dI2kg/mmana/LogYagi.xls) paccuuthbiBaeT ycuneHue,
pasmepbl 3neMeHToB U cobrpaTtentHol NMHUU No 3a4aHHBIM YacTo-
Tam 1 conpoTvenexuio. MNoneseH kak Ana pacyéra NpocTuX (Hanpu-
mMep TV u wupokononockex VHF) aHTeHH, Tak ¥ B KavecTse UCTONHIU-
Ka maHHbIX Ans nocnegylouiero nonHoro pactéra 8 MMANA (co Bce-
MU rpadrKaMn U JaHHLIMU).

Ha www.gsl.net/dI2kq BrinoxeHa craren «ZiByHanpasneHHas aH-
Tenna Besepepxar, Kotopas NnoMoxXeT cepbe3HeiM HY DX-meHam ca-
KOHOMUTL MHOIO MECTa U COTHU METPOB KOaKcuanbHoro kabens.

Jyswve aHteHHsr ans 144\430 - 310 aHTeHHs ot DLEWU u K1FO
(ftp.funet.fi/pub/ham/antenna/antfo.zip u fip.funet.fi/pub/ham/
antenna/antdi6wu.zip).

MonesHas HpopMauusa No aHTEHHO TeMaTuke BunoxeHa Ha fip://
ftp.funet.fi/ftp/pub/ham/antenna/.

Komy v“HTEpeCHO, MOXeTe NOCMOTPETb KOHCTPYKUMU MarHUTHBIX
aHteHH UABCA&UABACA Ha http://hamradio.online.ru/
cons_ant.htm. OnucaHvs gpyryux KOHCTPYKUMIA MarHUTHBLIX @HTEHH
MOXHO HaiTu Ha http://www.gsl.net/dj3tz/loop2.htm! u http://
www.gs!.net/~pa3hbb/magloop2.htm, unu http://www.gsl.net/
mnqrp/Loop/Mag_Loops.htm.

C TUNOBHIM MPOEKTOM YCTEHOBKW aHTEHH MOXHO 03HaKOMUTLCS Ha
http://www.srr.ru/ant/index.html. Mpoekr Gkin ycnewHo peanvso-
BaH opraHamv MeCTHoro camoynpasneHvs B ropoaax Mocksa, BpaHck,
BopoHex, Benropog, Tyna. MoXeT okasarkCs nonesHeiM Npy peLue-
HUK NOAOGHBLIX BONPOCOB Kak OTAENbHLIMU PAaaMOoNIoBUTENsIMU, Tak U
B MECTHLIX Macwrtabax.

ANMNAPATYPA

WHcTtpykuMK Ha pasHoobpazHoe paavoanekTpoHHoe ofopynosa-
Hue BLinoXxeHu Ha http://www.instructions.boom.ru.

MHCTPYKUMY NO 3KCAyaraumu annaparos Mpov3BOACTBa CamblX
pasnuuHbLIX GYPM, BNAOTL 00 MaNoOV3BECTHLIX MOXHO HaliT1 Ha caiTe
http://bama.sbc.edu.

PycudmumpoBaHHblil MofenvpoBLnk BY cxem «RFSImmI9» (overb
xopowwmit ¥ GecnnatHeli, HUKAKoN «NeBU3Hb!»), U HeBOoMNbLIYIO CTaThbIo
10 HeMy MOXHO ckaware Ha www.gsl.net/dI2kq. MogenvpoBluk
YMEET PacCyUTHIBaTL Mlobble NaccuBHbIe U akTUBHbIe (HO He BCE KO-
HeyHo) BY-uenu B nio6om yacToTHOM AuanasoHe. ABTOMaToM Mpoek-
TvpyeT GUnLTpH (nonocoskle, PHY, GBY nioboro Tvna v nopsaaka),
HanpaBneHHbIE OTBETBUTENU, [JIMHHEIE IMHUU, UHOYKTUBHOCTY, KOH-
[ieHCcaTopH, AenUTenu MoLWHOCTY. MoXeT yuuTeiBaTh pasbpoc HoMu-
HaJOB 3NEMEHTOB U UX (HPU3NHECKME SKBUBANEHTHLIE CXEMbI, aBTOMa-
TU4ECKU COFNacoBbIBaTL U HACTpanBaThb Ha 334aHHoe CoNpoTVBNEHKne,
" ewe MHoro yero. Bee HarnsgHo, € kyyen rpaukoB v HECOXHO.
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Petuennio npo6nem, BO3HMKaIOLMX NPU CTHIKOBKE KOMbIOTEPA U pa-
AnoctaHuuu, Gopebe ¢ HABOAKAMM OT KOMNBLIOTEPa Ha NPUEMHIK NO-
cesiuteHa http://radio.cn.ua/radio/uu6jf/index.htmi.

KoMy uHTepecHo - pesynetartel Tectupoeatus HAM-annapatypul B
ARRL (B T.4. u IC-756PRO) poctynub! Ha http://home.flash.net/
-serotar/brusssw.htm.

CrpaHunyka, NOCBALEHHaA BOEHHOW CBA3HOMN paguorexHuke - hitp:/
/www.armyradio.com/publish/Articles/William_Howard_Russian/
Russian_Mil_Radio.htm.

Branensuam annapatos ¢pupmel ICOM Bynet nonesna crpaHudka
C TUMWYHBIMU HENONAAKaMK1 U HencnpaeHoCTSMKU annapatos ICOM un
MeTofamu ux yCcTpaHenus - http: //www.icomamerica.com/support/
troubleshooting/.

Ha crpannuke http://www.plicht.de/ekki/civ/if-gary.html ¢ nH-
tepgeiicamm ans ICOM'0B BblIENSETCA OYEHBL NPOCTAS KOHCTPYKLMS
N4TXI ¢ ransBaHnyeckoit pa3easkoli KOMMNLIOTepa U TpaHCMBepa, HO
Hano Gparb 8 B ¢ TpaHcueepa.

Akku Miuxt (DF40OR) cospan ans TpaHcueepos «lcom» nporpam-
Mbl «CI-V Test» (http://www.plicht.de/ekki/software/civt.htm) u
«ClI-V Commander» (http://www.qsl.net/civ_commander/), kotopbie
NO3BONSIOT YBUAETL Ha BKPaHe KOMNbIoTepa Kaxaylo KoMaHay, nepe-
NaB2eMyl0 UM NPUHUMaEeMYIO0 KOMINbIOTEPOM U TPEZHCUBEPOM.

B «Encyclopedia of Amateur Radio Equipment» (http://aade.com/
hampedia/hampedia.htm) aaHbl KpaTkMe XapakTePUCTUKU PA3HON
hamradio TexH1kK, B TOM uncne u TpaHcusepos ot ICOM.

Ha hitp://www.icongrp.com/-sllewd/ npeacrasnexa undopma-
uuna no mogmdpukaunn VX-5R.

Ha http://www.rigplx.com/ MOXHO HaNTVU BCe, UNK NOYTU BCe, U3
annaparypb!, KOTOpas Beinyckanack ans paauonioburenei.

Bce nopabotku no FT-1000MP - hitp://www.va3cr.net/.

WHTepecHble AaHHble O NpUeMHUKax cMoTtpute Ha hitp://
www.w8ji.com/receiver_tests.htm.

Crpannyka, nocesiuweHHas TS-570D (pycckas) - http://
www.yl3bu.ardi.lv.

Pacnaika pa3memMoB TpaHcueepOB ¢pupMbl Kenwood - http://
hamradio.online.ru/sch.htm.

CaiiTbl N0 TeXHUYECKUM BONPOCaM paBoTsl HA AAMHHOBOSHOBOM
Ananasone (LF): http://www.g3wkl.freeserve.co.uk/If/If_index.htm
(RSGB LF); http://www.wireless.org.uk/index.htm (LF news
G3YXM); http://www.alan.melia.btinternet.co.uk;/ (G3NYK); http:/
/www.qru.de/ (DKBKW); http://www.weaksignals.com/ - nouytu
Beck soft (I2PHD); http://www.qsl.net/dl4yhf/ - soft (DLAYHF); http:/
/www.btinternet.com/-g4fgq.regp/ - TexHuyeckuin cogr; http://
www.gOmrf.freeserve.co.uk/ (GOMRF); http://www.veron.nl/tech/
If/fsm/paOse.htm (PAOSE); http://home4.swipnet.se/~w-41522/
index.html DDS (SM6LKM); http://www.zeta.org.au/-ollaneg/
(VK2ZTO); http://www.qsl.net/on7yd/136ant.htm - pecypc no TX
aHTEHHaM.

Ha http://www.gsl.net/rk3dov/ham/katran.html BuifioxeHb! cxeMa
1 NporpamMMa Ans NOAKIoHeHUs MPUEMHMKA «KaTpaH» K KOMNLIoTepy.

AVNAOMbl

MexayHapoaHelit kny6 aMnnoMuMpoBaHHbix paguonioburenein -
www.kdr.da.ru. B pasgene «dotoansbom» MOryt BTk pasMelie-
Hbl Baww dotorpacdumn. dotorpaduu (A0 TpeX Wryk) NpUHUMAIOT-
cs B popmate JPG pasmepom He Gonee 540x540 u 150 k6 kaxpan.
«Kpyrnbie cronel - kaxpoe BockpeceHbe B 7:30 UTC wa 14.177
My,

«RDA» (Russian Districts Award) - mexgyHapoaHas AunnoMHas npo-
rpamMmMa, Co3aiaHHas ¢ Uellblo NpuUBreveHns paguoniobutenei K ycra-
HOBfIEHUIO PAANOCBA3EN C pasfnuyHbiMU «paitoHamMn» Poccuiickoi
denepaumn. Mporpamma «RDA» nocTpoeHa Ha YCNOBUM NPOBELEHUS
1 noareepxaeHns QSO ¢ HanbonelWwUM KoNMM4eCTBOM paitoHos Poc-
cuu. B HacToswee Bpems CyuecTByeT 6 pasnuuHbIX AUNIIOMOB, pas-
NMHAIOLMXCA NO CHOXHOCTU UX BLINIONHEHUS, U iBE BbICLIME HArpaab!
«Honor Roll» n «Honor Roll #1». OduumnaneHelii cailT AUNNOMHOK Npo-
rpammel RDA - http://www.dxsoft.com/-rdaward/rda_rus.htm.

Besi ungopmaums no YkpanHckoii AunnoMHon nporpammMe «URDA»
Haxoautea no aapecy: http://uarl.com.ua/urda_rules.htm.

Ha caiite CPP (http://www.srr.ru/awards/index.html) orkpeiT
CMPaBoYHUK NO paanoniobuTensckum gunnomam Poccun, CHI 1 ctpax
Bantuu. Mpoceba BeiCkINATL YCNOBUS AMNIOMOB, BHAZBAaEMbiX B Ba-
mX cTpaHax u cybbektax PO, no agpecy: awards@mail.ru. Npueer-
cTeylorcs ¢potorpadpun aunnomos. Ecnv Baw gMnioMm BuaaeTcs pa-
AvoniobuTensm BCero MUpa, TO XenaresbHa ero Bepcus Ha aHrimiic-
KOM 5i3blKe.

O6pasub! AMNNOMOB  AUNAOMHOM nporpammb! «POCCUS» MOXHO
nocMoTpers Ha http://www.dI6zfg.de/award2.htm.

CTpaHuyKy Ha pyCCKOM R3blke, MOCBALLEHHYIO AMNIOMaM, MOXHO
nocMoTpeTe Ha hitp://www.grz.ru/awards/.

5 MUHUCTIPABOMNANAK

C NonHBIM CNUCKOM «cTpaH» Anst P-150-C MOXHO 03HAKOMUTLCA Ha
http://www.rossiya.net/crc_k/award/r150sp_k.htm.

Ha oduumansHoit ctpanuue SIPY «URS hamradio site» (http://
uarl.com.ua/) ects pasgen «Jdunnombt JIPY» (http://uarl.com.ua/
award_wau1.htm).

Ha caitte xyprvana «CQ» (http://www.cq-amateur-radio.com/
wazrules.html) BrinoxeHel HOBble NpaBuna aunnoma WAZ. InaeHble
M3MeHEeHUs - NOBLILEHME PACLEHOK, Tenepb 3aseky Ha SBWAZ (po
180 30H) MOXHO 3aBepsTb y check points.

Moseuncs HOBLIA NOANUCHON JIUCT, HA CEeN Pas - AN «OXOTHUKOB 32
avnnomamu». On opraHmnsosad ON4CAS. MoanucateCst MOXHO Ha
http://users.pandora.be/egbert.hertsen/awardlist.htm. 3nech xe
Hayanu Ny6rIMKOBATLCS YCNOBUS MANIOU3BECTHBIX AMMNOMOB U MX U306-
paxeHus.

BnepBbie NONHbIA TEKCT POCCUIACKON FOPHOM AUNNOMHOM Nporpam-
Mbl «\RMA> fiocTynen B ¢popmate html. MopHuiit komutet Knyba «Pyc-
ckuit Pobunson» npeactaenset 20 ropHbix paitoHos Poccuun «rnasa-
MU paauonioburens» Ha hitp://www.mountain.ru/radio.

KOHCTPYUPOBAHUE U PEMOHT PAZJUOANMNAPATYPbI

Ha http://hamradio.online.ru/index.phtml MOXHO nocMmoTpeTs
Bepcuio nepekniouarens anteHH Ha PIC ans tparcueepa IC-746 ¢ Bos-
MOXHOCTbIO MCNOMb3OBaAHWA YCUNUTENs-aBToMara, Hanpumep P-140.
Anekcein (UN7GBM) obewaet nopaborars npoluuveky Ans Beex
Tpaucueepos ICOM.

Borbwan noabopka no YKB paguoctaHumm «Masik» pasmeweHa B
pasaene «TpaHcuBepsbl 1 Y3l K HUM» Ha http://hamradio.online.ru/
index.phtml.

Muoro nugpopmaumn o pagnonamnax BbiNoxeHo Ha http://
www.tubes.ru.

Ha http://manual.qso.ru/works.html MOxHO 3aka3ars nepesos
MHCTPYKLMIA NOMb30BATE NN MMNOPTHLIX TPAHCUBEPOB Ha PYCCKU A3LIK.

dororpagumn u HekoTopuie cxemul PA Ha IM'Y-745 (ogHoi v agyx),
FMW-11 (aByx) MoxHo nocMmortperts Ha http://hamradio.online.ru/
ut2fw/.

YAM - nakeTHulil kOHTponnep Ha 9600 6oz. Onuncanue, cxeMa, Npo-
WwKMBKK, codT - Ha hitp://www.microlet.com/yam/.

VHTennekTyanbHelil TenerpagHbii Koy, KOTOpbIA XOPOLLO 32peKo-
veHngosan cebs B lonesoM aHe, Bw Haiperte Ha http://
k1el.tripod.com/.

Bce 0 MukpoKoHTponnepax (nporpaMMel gns paspaborimnka) - Ha
http://www.gaw.ru/html.cgi/soft/index.htm.

MHoro nonesvoro ans nobuteneil NOKOBLIPATL paguoTtenedoHb!,
pannoCTaHuMm, CTaHaapTel U NpoyYee MOXHO HaiTu Ha http://
www.hackersrussia.ru/.

Caiit, NnocBAWEHHDb!I peMoHTy BHITOBON paauoannapatypsl - hitp:/
Jwww.telemaster.ru/.

Cxemul Tpancueepos ans CB v Ha 144 M@y B 3MeKTPOHHOM Buae
ectb B 60MbLIOM KONMyecTee Ha caite Bonblwakosa «PaguodaHars
no agpecy: http://www.nnov.rfnet.ru.

Cxemy naketHoro mofemMa Ha 76800 C NpoLIMBKaMU MOXHO B35iTh
Ha http://www.cylink.com.

MuKponNpoLECCOPHBIN TPAHKOBbIA MOAYIL K aBTOMOBUITEHEIM 1 NOp-
TarnBHBIM paguoctaHumaM ICOM, KENWOOD, cnpaBoyHele AaHHBE
1 Apyras nonesHas uHdopmaums pasMewersl Ha cepeepe HIMMD
«naii» - http://www._flydais.ru.

Ha www.mods.dk ectb nndopmaums no aopabotke v nepeneske
NPOMBILLNIEHHBLIX TPAHCUBEPOB U APYIMX annaparos.

CAWTBI C PA3JIN4HOK PAAVONOBUTENBCKON TEMATUKOM

Caitt ¢ p/n Tematukoit - hitp://www.ex7ma.newmail.ru.

Cairt «Paguoniobutensckue crpanunyiku» - http://www.chat.ru/
~russiandx.

Ha caitte «Paanoceaae B ropax» (http://www.mountain.ru/radio)
pasmeileHo MHOro NoapobHOM MHGOPMaUMU O rOPHBIX paaMO3KCre-
ANUUAX, TAKXE OTKPbITa BUPTYanbHAasA BICTABKA «[Opbl B paamoniobn-
TenbCknx QSL-KapTodkax».

Ha cepeepe pannoniobutenei Poccuu http://www.qrz.ru npous-
BOAWUTCA €XeAHeBHan PacCuiika paauoniobUTesbCkMx HOBOCTeW. B
N1cbMax COAEPXUTCH BCS HeoBxoaMman nHdopMaums Ans paamornio-
6uteneit: 1. Cratnctuka obHoenennit QRZ.RU CALLBOOK. 2. Pa-
AnonobutensckMe HOBOCTU U3 OAHOMMEHHOIO pasjena cepeepa. 3.
VHpopmaums o TeKyLieM COCTOSHUM MOHOCGhEepL! (Ha aHINUACKOM
a3bike). 4. ndopmaums o copeeHoBaHusX. 5. NHdopMaums o paamo-
nobutensckmx auniiomax. 6. HoBble NOCTYNNeHUs B Karanor CCbiiok
{pecypcel ans papmonioburtens). 7. HoBble NOCTYMNEHUN B KATanor cxem
n pokyMentauum. 8. Hoeule ¢aiine B ¢aitnosom apxmee. Ecnu Bl
enaete Nony4aTte HOBOCTU € cepeepa QRZ.RU, noxanyiicTta, oTnpasb-
Te No agpecy: majordomo@qrz.ru NMCLMO C 0aHOM ¢hpa3oit: subscribe
hamnews. Bam B OTBET NPUAET NUCLMO, 3aMPALLMBAIOL{EE NOATBEPX-
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MARNCNPABONANK e
nexve nognucky. B Hem ByaeT ykasaHa koMaHaa, KOTOPYIO Bbl JOMXK-
Hel MOCNaTe B OTBET. 3Ta KOMaHaa COCTOMT U3 CTPOKW Takoro Bupa:
auth ******** sybscribe hamnews you@your.host.tam rpg ******** -
Baw napons, a you@your.host.tam - Baw aapec. Ckonupyiite aTy
CTPOKY W MowwnuTe ee No agpecy: majordomo@gqrz.ru. MoXHO npo-
CTO OTBETUTL Ha NUCLMO 0T Majordomo komangon Reply, OctaBuB B
OTBETE OOHY CTpoOky: auth ******** subscribe hamnews
you@your.host.tam . NogreepxaeHve HeoBx0aUMO AN TOro, STObLI
n3bexarb Hexenaemor NoANUCKU TPpeTbUMKU nvuamu. Yrobbl oTnu-
carbCcs OT MONYTOBOW pPacceinkv, HaAo MocnaTe No agpecy
majordomo@qrz.ru NUCLMO € OAHON ppazoii: unsubscribe hamnews.

Ecnv Bbl pacnonaraete A4OCTOBEPHLIMY CBEAEHUSMU O Paguonio-
Gutenax ceoein 06nactn n xoTuTe, YTo6kl OHU GHINKM ONy6NMKOBaHL! B
QRZ.RU Callbook, noxanyicra Boiwnurte ux no ajgpecy:
CailbookMaster@gqrz.ru. 31a ungpopmauun 6yneT BknoveHa B 6asy
OaHHbIX.

MoxHO nognuceiBatecs No E-mail Ha aeToMaTuueckoe («pecdnek-
TOPHOE») NONyYeHVe exeHenenbHbiX {BbIXOAWUT NO weTBepram, Ha pyc-
ckoM n3bike) Unpopmaumontbix Bionnerereit JIPY - «QUA-UARL»,
rocnas B aapec cepeepa majordomo@krs.poitava.ua nvceMo-3an-
poc (B «Tene» nucema Hanucate subscribe qua) n B OTBET Ha 3TO -
6yper BHCnaHo Ha Baw agpec nuceMO ¢ NpockB0i NOATBEPKAEHUS
nognvcku. flaHHas npouegypa cpenaHa Ans Toro, 4Tobbl HUKTO He
yronHOMoueHHH Bamu He noanucancs. B atom nuceme (B 3-m abaa-
ue) 6yner ykasaH «naponb» ANR KOHKPETHOro Mnonb3osarens. 3arno-
MUHaTk ero He Haf0, NPOCTO OTBETUTL PEMNANKOW HA 3TO NUCLMO, OC-
TaBUB TONBKO COAEPXUMOE CTPOKU C «naponem». MNocne 3Toro Bel No-
ny4uTe NUCLMO OT cepBepa ¢ cooblueHnem 06 ycrnewHoW NoanNucke ©
MHCTpyKLWei, a npy HeobxoaumocTuy - n 66 oTnvcke.

Ha ftp://ut1wpr.polynet.lviv.ua/qua-uarl/ cosgaH anekTpOHHLIN
apxuB Blonnetedeit QUA-UARL. Boamoxex goctyn no HTTP-nporo-
KONy € UCnons3oBaHvem niobbix 6paysepos.

Basoswiii cavt ITU - http://www.itu.int. [JJokymeHTb! No paauo u
wacroraM (RADIO REGULATIONS) - http://www.itu.int/ITU-R, vnun
http://www.itu.int/publications/online.htm, 1nu http://www.itu.int/
bredh/pubiications/index.htmi.

CoanaH cait, Ha kotopoM 6yayT BceBO3MOXHblE Web cepBucH ans
MOCT-COBETCKUX paauontbuteneil. BxOL Ha NOYTOBYKD 4acTe (pyc-
ckasi Bepcus) - http://CQ-U.zzn.com.

Cart AC6V (http://www.ac6v.com/) - 3T0 orpomHoro o6vema pa-
avonbutensckas 3HUMKNONEANs MO CaMbIM Pa3NnyHLEIM BONPOCaM.
K npvmepy, Ha caiiTe umeeTtcs 6asa faHHblx No npedukcamM BCero
mupa. B 6ase oaHHbIX COAEPXUTCS He TONMbKO OBuienasecTHas WH-
¢opmaums [TU no 6nokam npedrkcos, BbIAENEHHLIX MO CTpaHam Mupa,
HO TaKXe MHOrOYMCHEHHbIE NpakTuyeckue aybnvpyiotuve npeukcb,
peansHoe pacnpefeneHue NpedukcoB NO pernoHam crpax. INpueo-
OATCA faHHbIe nO ANOHCKUM paiioHam v npedekTypam, nidpopmauus
NO pasHbiM CTPaHaM O KNyBOHBIX NMO3bIBHLIX, NMO3LIBHLIX 1 MHOCTPaH-
uee, YKB-no3eiBHbIX, pacnpeaeneHuio no3biBHbIX NO Knaccam fULUeH-
31K, O «3arafoyHbIX» npedukcax Tuna 98, AT, PKu T.4.

Caviral pagvoniobutensckux 06bsiBReHW - Kynio, npogam, obme-
HSII0: http://www.cqdx.ru/market_r.htmt; http://
www.hamarket.narod.ru/frame.htm; http://www.gsl.net/rw9mc/;
www.rx3adu2.narod.ru.

Caint http://www.ac6v.com/ MOXET cTaTb A Bac UCTOYHUKOM
60n6LIOro KonuyecTBa paavomobuUTensCKoro nporpammHoro obecre-
4YeHWs U UHgopMaLmn.

3anyweH cait «Ural Contest Group» (http://ar.com.ru/
eventsrus.htmi). CaliT HaxoouTCH B COCTOAHWUM fanbHenero Hanon-
HEHWsI, TaK YTO 3arnsgsiBaiiTe nepuoguyecky - uidopmauus Gyner
MONONHSTLCS.

Ha http://www.weaksignais.com/ MOXHO CKayate nocneaH:clo
sepceuto «ARGO» ans pabotel Ha OB anana3oHe 136 klMy.

Ha www.plicht.de/ekki/civ/ MHOro BCsikoro poga nHdopMauumu no
KOMMblOTEPHOMY UHTEpdeicy Tuna Cl-V, no3sonsiowemMy ynpaenatb
TpaHcueepamu [COM u YAESU.

Ha caite http://www.javaradio.com/ peanv3oBaH BUPTYasbHbIA
paavonpueMHuk. OtBeyaeTte Ha 18 BONPOCOB U MOXeTe NoCAylaTk,
Kax 3By=uT a¢pup B Lseyun. [na paboTel HEO6XOAUMO YCTAHOBUTL
Real Piayer 5.0 unu Bblwe. MNpuemHuk pa6oraet B Auanasoxe 100
kHz - 1300 MHz. Bce Bugel Moy nsuuu.

OcHoBHEIMU uenamu papuoknyba «Cesep Mockeel» (http://
www.gsi.net/rz3awm) sensoTCca copevicTave pasBUTUIO U MOMyns-
pU3aLMK paaMOTEXHUNECKMX U BOEHHO-NPUKNAAHBIX BUAOB CopTa, ¢u-
3KUYeCcKOn KynbTypbl M CNOpPTa, NaTPUOTUHECKOE BOCMUTAHWE HACEeiEa
HUs, B 0co6eHHOCTU MONOAEXN, BnaroTBOpUTE NbHAN [eATeNbHOCTb.

PyCCKO-AMOHCKWIA Pa3roBOpHUK Ais papuoniobuteneil pasmeLleH
Ha caiite JRIWYB http://www.gsl.net/jriwyb/. INpousHoweHue Hyx-
HBIX B 3adupe ¢pas [aHo Kak TpaHcnnTepaumen pycckummn Gyksamu,
TaK W B BULE 3BYKOBLIX ¢alifnoB.

CoBeETYl0 NOCETUTDL:

Cawnrt Tomckux paguoniobuteneii - http://ttntt.tspace.ru/r1251/

Cairt Coiosa Pagunonobuteneit Poccuu (CPP) - http://www.srr.ru/

Caiit xypHana TenecnyTHuk {Sat TV) - http://www.telesputnik.ru

Caiit cnyTtHuK pagvonobutens - http://iradio.tripod.com/

Cant KyBaHckux paguonioburenei - http://hamradio.online.ru/
index.phtmi

Caiit @PC Bawkvpuu - http://radio.ufanet.ru/frs/frs-rb.htmt

Caiit paguoniobutenein Komu - http://dx.komi.ru

Caut UHTuHCkux macTepoB Pecnybnuka Komu: http://
www.komifree.ru/~hamradio/

Cawrt JAomonenosckoro paguoknyba - http://
www.radiomolotki.boom.ru
Caiit http://swap.qth.com/
Ctpanuuka paguoniobureneit Kaemuusog -  http://

www.hamradio.cmw.ru/

CrpaHnuka 3cToHckux paguoniobureneii - http://egham.grz.ru

LomawHaa ctpaduya RWIWA - http://radio.ufanet.ru/rw9wa/
rw9wa.htmi

Crpanuuka «Oleg Odinec» - http://www.qsl.net/ra3dnc

Crtpaxuuka UA4ARZ «Eugene Kostromin» - http://www.gsi.net/
uadrz/

Crpaduyka RN1NAV - http://www.sampo.ru/-milker

CrpaHuuka «Sergey Triakin» - http://www.rx3abn.pp.ru

Crpanuuka Cepres INonosa, RX3RZ - http://www.tmb.ru/-i011f

Crpanuuka Omckux paguonioburtenei - http: //www.eurocom.ru/
-ra9mx

Minnesota QSO Party Home Page - http://www.rossiya.net/
mngso.htm

C0 BCEMUPHBIM CMMCKOM PYCCKOroBOPSALLUX paavoniobuTenein Mox-
HO ©O3Hakomutbcs Ha http://www.gsl.net/nt2x/Russian-
speaking_radio-amateurs.htm. INpuH1maloTcs 3amedaHus, ucnpas-
neHus, NoXenaHua v AONONHEeHUs).

Ha npotsxeHun Heckonekux Mecsues B Gonnetene QUA Internet
Belarus www.groups.yahoo.com/group/quabel nesaranacb cepus
cTaTtei o8 HaYMHAKLWKWX onepaTtopoB. CTaTey nesaranvce No Mepe
rotoeHocTy. Cefuac uvkn 3aeeplueH, cobpaH BoefuHo U Bonbluas
craten pasmeleHa Ha www.gst.net/eulsa/hambook.pdf (npvmep-
HO 200 k6 B popmate PDF). MOXHO BbIMTU NPAMO Ha 3TOT aapec unu
uepe3 www.gsh.net/eulsa/ v norom ENTER / READ IN RUSSIAN
HAM Beginners Book.

AmepukaHubl 1 BpuUTaHubl aKTUBHO TECTMPYIOT Ananasod 5 Mru,.
BO3MOXHO, 1 y HAC CKOPO MOSBMTCS HOBBIM AuanaloH. Moppobuee
MOXHO MpounTaTb Ha www.eham.net.

Caiit «<RADIOWEB» (http://www.radioweb.newmail.ru/) cosnan
17 ¢espans 2000 r. no uunumatuse UASAPA 1 nopnepxvBaercs B
HacToaLLEee BpeMS 519 BCex paauoniobuTenei v niogen, UHTEPECyio-
LUMXCH CpefcTBaMu cBa3n. PerynsipHO nyGnuKyloTCst cTaTb U AOKY-
MeHTauus K paguoctadumsm OTtkperT kny6 ana paagvoniobutenen,
XenalLmx OCTaBUTb CBOM PaauonosbieHule v VHTepHeT agpeca anst
obueHus ¢ konneramu. E-MarasuH npegnaraer CBOW ycnyri U LMpo-
KW CNeKTp CPeACTB CBSI3W U KOMMNEKTYIOLMX MO PEKOPAHO HU3KUM
ueHam. OcyliecTBnsieTcs AOCTABKa B PA3NUYHbLIE PErvOHbL. CBOU «Ha-
Goneslwue» BONPOCh! Bel cMOxeTe 06CyauTs C Koneramu B pasgene
KoHpepeHuus. B paanene AHekaoToB Boi cmMOXeTe HalTu maccy
1oMopa oT paguonkbuteneii. B paspene «CnpaBoyHbif IUCTOK» MHO-
ro CAPaBOsHON UHGOPMALMK NO PA3HBIM TEMaM: MUKPOQOHbI, pe3nc-
TOpPbI, CBETOAVOLEI, FEPKOHLI, CTabunn3aTopsl (Kak OTe4eCTBEHHOrO,
Tak ¥ UMNOPTHOrO NPOU3BOACTRA).

Pagvoniobutenu, xenawiuve pasmecruts B ViHTepHeTe CBOu CTpa-
HUYKW UNK yNySLUKTL AU3aid roroseix HomePage moryt o6paware-
cs k Andy Nechaevsku (UR3IJC) no agpecy: ur3ijc@hamsnet.net.
CTpaHuuky ypoBHS cTaHgapTHoW HomePage fenalotcs wiu anrpeit-
natcs um BecnnatHo - kak cBo60AHOE BPEMS BbIAAETCS.

Cnucok ICQ UIN pagvonobuteneii MOXHO HaTW Ha CcTpaHuue
RAQQH http://www.chat.ru/-raOgh/.

Ha http://uari.com.ua/main.htm Bcerpa MOXHO NOLKOPPEKTUPO-
BaTb Bawu wacel No TOsHOMY BpemeHu UTC a Takxe y3HaTth Tekyliee
Bpems B noboit cTpaHe Mupa.

Ot pegakuun.

TMputocum m3avHenve Opuwio bantuny YL2DX 3a Hecornaco-
BaHHyi0 Nybnvkaumio ero ctartby B arpesibckoM HOMepe XypHana
3a 2001 rog. 3to npowsorino no suHe I.YnuaHua UYSXE. oHo-
pap no npocsbe aBTopa nepenaH nNpuioTy 415 6e3R0MHbIX XnBOT-
Hbix. OpurvHan ctaTeu 4ocTyneH Ha cavite www.dx.ardi.lv
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CO HAMRADIO

Jlroourtenbckana paguocrtanuus «FM-2003»

Ha 144-146 MTI'y

Anekcanpgp atyn (URSLMZ), r.[epraqu, Anexcanap fenvcos (RASRBE), r.Tam6os

HekoTopsie 0C06EHHOCTU KOHCTPYKL MY

Papavoctanuys BLINONHEHa NPENMYLLIECTBEHHO C UCMONL30BAHNMEM
SMD anemeHTOB 1 COCTOWT U3 [IBYX MNaT - npueMonepesatiuka u
CVHTE3aTOpa, KOTOPLIE CTHIKYIOTCSt Mexay coboi yepes BrnasHHHE B
HUX pasbeMbl 1 MPELCTABNAIOT B TAKOM BUAE €MHYIO KOHCTPYKUMIO
(cm. ¢oTo Ha nepBoi cTpaHuue 06noxkr). Bee opranu ynpasenexus u
UHAMKaumu (perynstop rpoMKOCTH C BIKIIONaTENEM MUTaHUS, nnata
CUHTE3aTOpa € AMCANIEEM 1 BankofepoMm, TaHreHTa, FPOMKOroBOpu-
TeNb, S-METP K BHIKNIONATENb LYMONOAABUTENs) NOOKNIONAITCA K
COOTBETCTBYIOLLUM pas3LemMam cornacHo puc. 1. Ha BepTrkansHo pac-
MoONOXEHHOW Nnate cuHTe3atopa ycraHosneH XKW gucnneit, ¢yHk-
LMOHANbHBIE KHOMKYK, CBETOAMOAE NpYeM-Nepeaaya, 1 B UesoMm rnna-

Cxema npuemonepeparyuka nokasasa na (puc.3, cm. ¢.36). Ans
¢opmmpoBaHns paboymrx 4acToT NpYemMHUKa U nepefaTivka npume-
HAeTCs fBa pasfentHbix [YHa (reHepatop ynpasnsemein Hanpsixe-
HyeMm), koTopbie paboTaloT Ha o6LLYI0 Harpy3Ky, v NepecTparBaloTCs
cuHTe3atopom. 310 obneryaer ConpsXenre HacTPOEK NPy Nepexone
¢ npuema Ha nepefavy. ['YHu cobpaHbl Ha rnonesbix TpaH3ucTopax
VT6,VT7 no cxeme emkoCTHOR TpexTodku. VT6 pabotaer B pexume
npuema, a VT7 - B pexume nepepiasmt. MpremHbIii TPaKT BLINOMHEH M0
CxemMe ¢ OBOIHBIM Npeobpa3oBaHnemM YacToTH 1 cocTouT 13 YBY (VT1),
cmecutens Ha VT2, yeunutens nepsoit MY Ha VT3, dyHkumoHanbHoi
Mukpocxembt MH-YM DA1 n YHY DA2. B pexrme npyema curHan, no-
CTYNUBLIKIA C AHTEHHBIX Leneit yepes C1, Bupensercs KoHTypom L1C2
v ycunueaeTcs kackanom Ha VT 1. HarpyxeH YBY Ha oByx3BeH-
HbI puneTp L2,C5,C6,C7,L3, koTophiit BLidenseT paouyio no-
nocy Jactot. CrrHan ¢ Hero NoAaETCs Ha NepBblit 3aTBOP TpaH-
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1 aucTtopa cmecutens VT2, Ha ero BTopoit 3aTtBOp mocTymaeT
cur{an nepeoro retepoguHa ot I'YH yepes kommyTupyiowmii
xackan VT8, C10 n Buioensetcs koHTypom CIL4. Curan nep-
soi M4 10695 'y, BEienseTcs Ha peauctope R5, npoxoout
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Ta NpefcTaBnseT COCTaBHYIO HacTk nepepHeit nanenu (puc.2). Bee
3T0 NO3BONSET NErKO CKOMMNOHOBaTL KOHCTPYKUMIO B NioBom Kopnyce
Ha CBOM BKYC, C MMHUMAILHEIM KONMYECTBOM COEAUHUTENBHEIX MpO-
BOLOB. Bnaropaps WKPOKOMY MPUMEHEHKIO B CXEME MASOWYMSLLMX
roneBbIX TPaH3nCTOPOB, YAanock NONYSUTE HU3KUIA YPOBEHL LUIYMOB
NPUEMHIKa, BbICOKYIO YYBCTBUTENBHOCTL, YCTOWuMBYIO paboTy nepe-
0AaT4uMKa 1 YUCTHIA CNEKTP M3NYHeHUs.
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TexHudeckne xapakTepucTuku:
- HanpsXeHue NUTaHNs
- BbIXOOHas MowHOCTL npu 13,2 B He mexee
- YYBCTBUTENBLHOCTL NPUEMHIKE NYNLLE ...
- YCTOMNUBOCTL NO 3abMTUIO HE Xyxe 80 ob;
- rabaput KoHcTpykuum 77x80x37 mm (B Kopnyce - 137x100x45 mm).
CepsycHbie QyHKUMN:

- MUHOVKAUUS YPOBHSR NPUHUMAaEMOro curkana (S-meTp);

- KOHTPOJb YPOBHS BLIXOOHON MOLLHOCTY nepefarymka;

- ornepaTMBHOE oTknoveHune LI,

- NEpEeCTPOKa Mo YacToTe € NOMOLLbLIO BaNKoAepa;

- 59 kaHanoB 3HEProHE3aBUCUMOMN NaMATH;

- PEXMM CKaHWpOBaHUS NO HacToTe UK NO fYelikam namsaTy;

- WWKPOKME BO3MOXHOCTU KOHPUIYprpOBaHKS.

TONHBIN Kackaf ¢ HebonbWKM ycuneHneM, cobpanHbtit na VT3.
3T0T Kacka CnyxuT A8 KOMNEHCAUMK 3aTyxaHus B Gunbt-
pax 1 nossonser nonysuTk obluee ycunexue Tpakta, gocra-
. TONHOE ANl KOPPEKTHOW paboTkl S-meTpa npu cnabex ypos-
Hax curHana. fanee yepes C13 curHan nocrynaeT Ha BTOpoO#
cmecuTtens, Bxogswuin B coctas DA1. Ha apyroit Bxog, aToro

- cmecutens nogaetca curHan 10240 kl'y, ¢ kBapUeBOro reHe-
patopa cuHTesaTtopa uyepes uenosky R14,C14. C nomowbio
C14 nopbupaeTcs ypoBeHb CUrHana BTOporo rerepoavHa ans
onumaneHoi pabothl cmecutens B DA1. Curkan sTopoi M4
455 k'Y BEOenseTcs GUNLTPOM OCHOBHOWM cenekummn F3 1 ge-
TeKTUpyeTcs B Mukpocxeme DAT. femomynmpoBaHHbIid crurHan
HY cHumaeTtcs ¢ punetpyiollent yenouku R24,C23. Mpu ot1-
CYTCTBMM MONE3HOr0 CUrHana aTa Uensb 3alyHTMpoBaHa Ha Kop-
nyc BuIxogom Tpurrepa B coctase DA1 (14-i1 BeiBog UMC). Brog VD4
3anepT B 3TOM COCTOSHMUM 1 OTpe3aeT oT Bxofa YHY HebGonbLwoit oc-
TatouHelit HY curnan 1 GecnpensTCTBEHHO NPOMYCKaeT ero mpu oT-
KpbiBaHMK WwymonogaeuTens. Takoe nocTpoeHne cxémbl obecrieun-
BaeT akkypatHyio paboty cuctemb LLIM, Ge3 xNonkoB B AyHaMUKe rpu
cpabatuBanuy. Mopor cpabatbiBaHns ycTaHaBnMBaeTCs NOACTPOEN-
HbIM pe3ncTopoM R21. BeIHOCUTE €ro Hapyxy Heobs3aTensHo, Tak kak
cuctema paboTaeT NO OTHOWEHKIO CUrHan/Wwym, He cpabatbiBaeT ot
rMoMeX, a TakXe YBEPEHHO BKNoNaeTcs npu cnabuix, Ha rpaHu pas-
6opumsocTH, curHanax. [ns Toro, NTOOH MOCNyLWaTs YTO-TO B WYMaX,
UMeETCs KHONKa onepatuBHoro otkniovenus LM S3 (puc. 1). Mpu ee
Haxartun R12 3ameikaeTcs Ha Kopryc, OTKpeIBaeTCst TpaHaucTop VT4
1 NONOXMTENLHOE HanpsxeHyie nofaetcs Ha Beisof, 12 DAT, uto yaep-
XuBaeT LM B oTkpbITOM cocTosHuK. Mpy Hanuunn pabotaloLedt crax-
umm 1 oTkpbiBaHuy LM, nonoxutensHoe HanpsxexHne, NPUIOXEHHOE
k Avony VD4, ncnonk3yeTtcs ANs ynpasneHns KIOYOM OCTaHOBKM CKa-
Hepa v cHumaeTcs ¢ ero katopa n C25. Ha tpansuctope VTS Boinosn-
HEH Cornacyiowmi kackag ana S-metpa, Ha 6asy koToporo noctynaeT
curHan ¢ 13-ro Beioga DA1. VT 12 - knioy, KOMMYTHPYIOLLMIA MiTaHme
npuemHuka. Llenn nutanus npremHrka, crHTesatopa, NepBhHX Kac-
KafoB nepeparyrka ctabunuanposaHbl Mukpocxemoit DA3.

B pexume nepepaun S2 (puc. 1} 3ambiKaeT KOHTaKT 2 paswema X2
(pvc.3) Ha kopnyc. Mpu aTom knioy VT12 3akpbiBaeTcs 1 o6ecToqmBa-
€TCA NPMEMHUK, CHUMAETCs Hanpsixenne ¢ 3arsopa VT6 n F'YH npu-
eMHuKa npekpailaet paboty. 3anupaeTcs Takxe KOMMYTUPYIOLLMIA
kackan VT8 n otkniovaeT uenu npuemHuka ot Bbixopa ['YHoe. 310
HYXHO, YTOObI MCKIIOYNTE MX BIMSHKE HA YCTOMYUBOCTL paboTsl nepe-
natvka. Hepes KOHTakT 2/X2 Takxe nepekmioyaeTcs pexum paboTsl
CrHTe3aTopa.

Cxema nnarbl CuHTe3aTopa npueefeHa Ha puc.4. B ee coctas
BxoauT cobcTBEHHO UMbpOBas YacTb - MUKPOKOHTponnep AT89C2051
(U1), Brewnss namate 24LC04 (U2), cneupanvanvpoBaHHas MUKpO-
cxema ans cuntesatopos KO1015M14 (U3) kotopas yrnpasnseT yac-
Totoi 'YHoB, a Takkxe MukpodoHHHIN yeunutens VT1,VT2, ceetogmo-
Obl nHOVKaummu Npuem-Nnepenaya, KHONKK ynpaeneHns GyHKUMSMU U
XKW oucnnein HT1610. B kavecTtBe Bankoaepa L1s ynpasneHus Hac-
TOTOM (pUc.5), NOOKNDHAEMOro K nnare Yepea NEHTONHbIE COegnH-
TENb, UCNONL30BaH nepexmoyarent Ha 10 nonoxennit MIMH-1, y koto-
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CTOYEHHOM MOKa Bbl-
XOAHOM Kackape, pas-
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BUTKU kaTywek L8-L11
yBENNYUTL NOKazaHUs
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TOYHOE 3HaYEeHWe Yac-
TOTHl NO 4aCTOTOMEpy
NOACTPOEYHBIM KOH-

vre neHcatopoM C9 B cuk-
KT3130A0

DISPLAY

ze Te3arope. BuictaButh

HT1610

B/x2
(Mic)

ed

VD4
ANIOTEM

nesvauuio 4 kl'u peau-
cropom R27 npu pas-
roBOpe BMJIOTHYIO ne-
pea MUKPOGOHOM. 3TO
MOXHO caenatb, npo-
cnylwvBan nepenasae-
MBI CUFHAN HA KOHT-

>~ B/X2
{Stop scan)

R2%

330 47k

7/X2

pOro NpoCTo CBOpauuBaeTcs orpa-
HU4UTenb HebonbwM yeunuem.
Bpena B pabote 310 NpUunHUTL He
MOXET, TaK KaK KOHCTPYKTUBHO ge-
Tanu orpaHuunTensl He UMeIT A0C-
Tyna K KOHTakTaMm WU Basrkoaep pa-
6otaer 6e3 npobnem. Slorvyeckui
«0» ¢ KOHTaKTa 2/X2 nepesomuT
npoueccop U1 B pexum nepegaun.
N Mpwv 3TOM OTKpLIBAETCA TAKXE KNIOY
VT3 1 nogaet nutaHue Ha MUKPO-
MEE GOHHBIN yeunuTenb VT1,VT2, cee-
topuoa VD4. lanee yepes KOHTAKT
5/X2 otkpuiBaetca VT7 (puc.3) v 3anyckaetes I'YH nepepatunka, no-
[AeTca Takke NUTaHUE Ha NpeaBapUTENbRbIY YCUAUTESb MOLLHOCTU
VTS, v yepes uenb R43,VD7 gononHutensHo 3anupaetcs VT6 Bo va-
6exaHne 3anycka aToro rerkeparopa npy BO34eiCTBUM CusbHbIX BY
noneii. C npegeaputensHoro yeunutens mowHoct VT9 yepes C45
curHan BY ¢ yposHeM nopsaka 100 MBT nocTynaeT Ha nocnegyowue
fABa Kackaaa nepenativika, paborawowue B knacce C. [0 BKOYeHUn
nepegauv kackajbl 3anepThl, U NUTaHWe HA HUX NOA3HO NOCTOAHHO, C
konnektopa VT11 Yepes cornacylowme Leny curHan nocTynaeT B aH-
TEeHHY, @ Yepes emkocTb C55 Ha uamepurens BY Hanpsixenus Ha Bbi-
x0Ae nepenaTyvka.

Hactpoiiky creayet HauuMHaTh C NPOBEPKU PEXWMOB 3aXBaTa Yac-
TOTH 'YHOB B pexvmMe npuema v nepepayn. BelxogHoi kackag nepe-
narqunka nyyue obecToumTh Ha BpeMs, Buinass apoccent Dra. Bknio-
4YWTb CTaHUMIO, YCTaHOBUTL Ha aucnnee pabouyio vactory 145 Mlu,.
NamepuTb HanpsxkeHue Ha koHTakTe 3/X2 (puc.3) v, Bpalas cepaes-
KUK L6, BLICTaBUTL ero 3raueHre okono 2 B. 3atem Haxatb S2 (puc. 1)
Ha nepeaavy v Bpalwan cepfeyrunk L7 Toxe BbiICTaBuTb 2 B Ha 3/X2.

[anee npoussecTu HACTPOIKY NMPUEMHOro TpakTa. B npoctei-
weM cnyyae MoxHC obointuck F'CC v BY BonbTMeTpoM. Brauarne, pe-
rynupoekoii R21, cnepyet OTKAKOYUTL LWyMononaeutens. Hanuuve
LymMa B AMHaMUKeE NpeABapnTenbHO YKa3biBaeT Ha YCNPaBHOCTb Tpak-
Ta. BpauieHuem cepaeynuka L5 nobutbca MakcMmanbHOM rpoMKoCTH
wyma. [oaaTh Ha aHTEHHBIN BXOA CUTHAN € reHepartopa. YCTaHoBuTh
YpOBEKb curkana c redeparopa okono 1-5 MkB 1 nepectpoiikoli no
vacToTe no6uThCR Npuema. Peavctopom R29 ycTanoBuTth NokasaHus
npubopa S-meTtpa nocpefuHe wWKankl. 3ateM, pasgBuras BUTKU
L1,L2,L4 v Bpawas cepaeynuk L3, nobuTbcs MakcuManbHbIX NoKasa-
HWUIN S-MeTpa, NOCTOSHHO CHUXAs NpY 3TOM ypoBeHb Bbixoaa MCC.
Hanee ysenuuuntb curuan ¢ FCC ao 15 mkB (9+10 gb) v ycraHoButs ¢
nomouwkio R29 nokasanus S-meTtpa B KOHUE LWKaNH. 3aTEM yMeHb-
" Wb ypoBeHs MCC 1 n3MepuTh YYBCTBUTENLHOCTL. OHa AOMKHA GbITh
He xyxe 0,1 mkB, a noka3aHus S-Metpa - okono 10% Bcel WKanbi.
Eue pas npoBeputb HacTpoiky L5 npu YM curvane ot reHepartopa c
nesuvauven 3-4 kl'y, no Haubonee rpPOMKCMY U HEUCKAXEHHOMY 3BY-

kKey2? o
Key3

VD1,VD2
KAS21

—

=

PONbHOM MpPUEMHUKE,
nobuBasicb rpOMKOro,
HO HEUCKAXEHHOro
3ByuaHusl. 3aTteM Bna-
ATb Dr4, noaknoynTh K BhIXOAY 3KBUBANEHT Harpy3ku 50 OM u Ha-
CTpOUTbL CHOBA BCE WHAYKTMBHOCTW NEpefarynka no MakcumMyMmy Ha-
npsxxeHnn BY Ha BbIXxoae, KOTOpoe ACMKHO BbiTh OKoNe 22 B, 4TC Co-
OTBETCTBYET BbIXOAHON MOLYHOCTY YyThb 60nbLie 9 BT. flanee ¢ noMo-
wbio R55 ycTtaHOBUTL NOKa3akus YPOBKS BbIXOA4a Nepedaryuka Ha S-
MeTpe B paiioHe 75% Likansl. 10 aTOMy MHAMKATOPY B Npouecce aKc-
nayaraumMm cTaHumMmM MOXHO cyaute 06 ncnpaeHoli pabote nepegar-
H1Ka W aHTEeHHO-(PUAEPHON CUCTEMBI.

Hetanu

MeyatHble Nnatbl paanoCTaHUMK BbINONHEHB! MO COBPEMEHHOW TeX-
HOMOrNK € MeTannn3aunen OTBepCTUi U € 3aLMUTHON MACKOR U uMe-
10T pa3mepst: Nnarta npuemenepegaryvka 78x63 Mm (puc.6 - pacno-
NOXEHNE 3NEMEHTOB, pyMcC.7,8 - CO CTOPOHLI ANEMEHTOB U NAMKU CO-
OTBETCTBEHHO), Nnara cuHtesaropa 78x37 mm (puc.9, 10 - pacnono-
XeHue aneMeHToB, puc. 11,12 - potowabnonsl). MocanouHbie Mecta
ANA KaTyLLeK NHAYKTUBHOCTU NPUEMHKKA BCE OQVMHAKOBLIE U PACCuU-
TaHbl Ha YCTAHOBKY CTaHAAPTHBIX KaTyLLIeK B 3KpaKrax ¢ GeppuUToBbIMU
cepaevHKamu. XOTs B 3TOM R™puaHTe YacTb kaTyluek npueMHuka bec-
KapkacHble, aTO CAENaHo ANS YHUBEPCANbHOCTU U BO3MOXHOCTU 13-
rOTOBAERWS 3TOI pagvocTaHumm Ha 6onee HU3KOYACTOTHbIE puana-
30Hbl 28, 50 MI'y. Mporpamma cuHTe3aTopa 310 No3eonsieT. Bee ka-
TYLKU pajnocTaHumu (3a uckmoyennem L3,L5,L6,L7) GeckapkacHbie
1 HamartbiBaloTcs nposoacMm [13J1-0,5 Ha onpaeke 3 MM. Kartyuika
L5 HamatblBaeTcs Ha CTaHAapTHOM Kapkace oT KoHTypoB M4 npoBo-
aom MN3J1-0,1. [ins L3,L6,L.7 necnonb3oBaHbl KAPKacsl v 3KPaHbl Takxe
OT CTaHAapTHLIX KaTyllek, U3 KOTOpbIX yaanseTtcs GeppuToBas yall-
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Ka, v BMecTo $HeppuUTOBOrO CEPAEYHUKA
NPUMEHRETCH NaTYHHBLIA ANUHON 5 MM.

Katywka KonmiecTao BUTKu 3TuX KaTyLUEK yKNaaxisaoTcs No oa-
UHAYKT- HUTKOB HOMY Ha CeKLMI0 Kapkaca nposogom NaJl
BHOCTH .| . . 0,3. KOnu4ecTBO BUTKOB NPUBEAEHO B Tab-
L1 4 nuie. B kasecTee S-meTpa ucnons3oeaHa

L2 242 ronoeka Ha 100 MkA. MukpogoH npume-

I 3 HsieTCs Nio60I BNEKTPETHDLIN C ABYMS Bbl-
L3 (8 skpane) | BORaMU. [ns 1-0it IMH ucnonb3yloTcs keap-

L4 4 uegsle punsTpb! 10.6M15A € LeHTpansHOM
yactoToin 10695 k. Ons 2-0if MY - nbe-

L5 150 . 3okepamuseckuin CFU455D nnu aHanoruy-

(c vaukoi) Hblii. Bce guopbt 8 ctaHuuu KO521-522,

L6 5 kpome VD10 (1N4004 vnu aHanoruuHbiii)

(B 3KPAHE) | kotopbiit BOMKEH MMETb NPAMOIL TOK He

L7 4 MeHee 2A u ClyXuT AN 3aliuThl OT «fe-

(8 3Kpane) penoniocoBku» NuTaHus. B cnysae ncnone-

L8 5 30BaHUN cTaHLUMK B aBTOMODOMNE, NuTaHue

L9 4 HYXHO MofasaTb Yepe3 LOMNONHUTENLHLIN
10 2 GUnLTp, UMEILLMIA fpoccent, Tak Kak Ha
SRRy 3 nnaTe OH He npepycMoTpeH. Ecnu S-meTp
He 6yneT ucnonb30BaThCs B CTaHUMK, TO

Drl 0.47Mw | pukpocxemy MC3371 MOXHO 3aMeHUTS

B (SMD) 6onee poctynHol n pewesoh MC3361. K
Dr2.3 1 MKIH BbIXOAHOMY TpaHaucTopy VT11 npukpy4u-

' (cTanpapTH.) | saeTcs TennonpoBoAsLLas MNacTuHa, Ko-

Drd 9 TOpas KPENUTCA TaKXe K paanaTopy unu K
(sepTukansHo)| kopnycy paguoctaHumn. KOHCTPYKTUBHO

TENNOOTBOASWMIA BbIBOL, TPAH3UCTOpa
2SC1971 coepvHeH C aMUTTEPOM, TaK YTO NIONMPYIOLLUX NPOKNAA0K
He Tpebyercs. ns nonyseHusi MakCUMansHOI BbIXOAHOM MOLLHOCTH
HeoOX0AMMO [ONONHUTENLHO COEAUHUTL €r0 MEePEMBINKOI Ha Maccy
nnatbl 8 6nuxaniuen Touke.

B0O3MOXHOCTH NporpaMmbl CURTE3aTopa cneayioLlme:

- NNaBHas nepecTpoiika, - nepecTpoiika ¢ warom 5,10,15,20,25 'y, 8
npegenax 144-146 MIy (FpaHuubl NepecTpoiik1 MPOrPaMMUPYIOTCS );

- NepecTpoiika no 3apaHee 3anporpaMmMupoBaHHLiM 59 kaHanam;

: Tl
? TN |

- 4acToTa Npuema u nepefasn Kaxaoro kaHana yctaHaBnMBaeTcs
VHOVBULAYANbHO, T.€. KaXgblii U3 KaHanos MOXeT ObiTb NCMNONL30BaH
KaK pernutepHblii ¢ NPOM3BONbHLIM PAa3HOCOM HacTOThl;

- CKaHupoBaHue 8 3aAaHHO obnacTu yacToT (06nacTsL ckaHupoBsa-
HUs NporpamMMupyeTcs);

- CKaHMpOBaHUE MO KaHanam B 3aaHHoM o6nacTu vacToT (obnacTs
CKaHUpPOBaHWS MPOFPaMMUPYETCH).

CunTe3arop ynpasnseTcs BankoAepoM U ABYMS KHOMKaMu: «F»
(Function) u «Scan»:

1. «F» - nepeknioueHe Mexay pexvMami nnasHov NEPECTPOKU N
NepecTpoiiky No 3apaHee 3anporpamMmMyvpoBaHHbiM KaHanam.

2. «Scan» - BKNIOYeHVE pexvmMa ckaHnposaHus. MNpu o6Hapyxexn
paboratotueit paanocTaHumu 1 cpabaTsisaHuy LUYMONOAABUTENS NPO-
LEeCC CKaHMPOBaHUS NPUOCTaHABNMBAETCS HA 3 CEKYHAb!, 3aTeM MPo-
ponxaercs. OCTaHOBWUTb CKAHUPOBAHWE MOXHO HaXaTUEM Ha KHOMKY
«Scan» unu HaxaTnem Ha TaHreHTy Unu NOBOPOTOM PYYKM Bankopepa.

Ecnv BKNIOYUTL pagnoCcTaHUMIO, yOEepXuBas KHOMKY «F» HaxaTon,
TO CMHTE3aTOp BOMAET B PEXUM HACTPOMNKM KaHanos - Bbibop HacTpa-
MBAEMOro KaHana. B 31om pexvmMe ¢ MOMOLLLI0 Bankopepa ebibupa-
eTcs HoMep HacTpaneaeMoro kaHana. lNocne seibopa Homepa kavana
elle pas HaxaTtb KHONKY «F». MNpu 3TOM CUHTE3aTOP NEPexoavT B pe-
UM HACTPOMKM 4acToTel NpuemMa BbibparHoro kaHana. Hacrora npu-
ema oTobpaxaercs Ha uHpukaTope kak F1, sactora nepepaun Kak
F2. Mo ymonyaHvio 4acToTa nepeaaiv pasHa 4acTorTe Npyema, 1 eciu
He TpebyeTcs 3MEHNTL YaCTOTY Nepeaayu, TO HaXaTb KHOMNKY «F» ang
BLIXOZla U3 3TOFO pexuMa U HacTpOuKK Chneayllero kaHana. Ecnu
nnaHupyeTcs paboTa B pexumMe penutepa, T0 C NOMOLLbIO BankoAepa

38

Papuoxobbu 4/2003



s CQ HAMRADIO

YCTaHOBUTL $aCTOTY nepeaasun BuibpaHHoro kaHana. focne ycTaHoB-
KN HaxaTb KHONKy «F». Ecnv B kaHane 4actota npuema u nepeaasv
He COBMafaloT (pexuM penutepa), To 3TO OTpaxaercs Ha MHANKaTo-
pe 6ykBoit «P». [1nf BLIXOA@ U3 peXnuma HacTPOMKU KaHANOB HaxaTb
KHOMKY «Scan».

Mpumeuanua:

1. Hactpaugaiorca kaHansl ¢ Nel no Ne59.

2. MNpu nepecTpoiike B KaHANLHOM pexume 0ToBpaXaloTc TONbKO
HacCTpOeHHbIe KaHanol.

3. [insi TOro, 4To6bl OTKMIOUMTL KaHan, Ha[o 3anMcaTh B HEro 4acTo-
Ty 146025, T.€. BLIBECTU €r0 3a Npefensl Pa3peilleHHoro AuanasoHa.

4. He3aBUCMMO OT YCTAHOBAEHHOTO Liiara NepecTpoiiku HacTpoika
KaHanoB NamATW NpoucxoamT ¢ warom 5 iy,

CnyxebHble Kananbl:

1. Kanan Ne60 - nocnegHas ncnons3oeasLLascs wacroTa. Fporpam-
MUPOBATh 3Ty A4EKY HET CMLICNA, NporpaMMa BCe paBHo ee nepenu-
wer.

2. Kanan Ne61 - rpanuubl guanasoHa. Mo ymoniaHuio sanucswiBaeT-
cs 144000 - 146000.

3. Kanan Ne62 - rpaHuubl obnactu ckaHuposanus. o ymonuaHuio

JucrrHr 1

:10000000C1CD755A00940A4004055A80F8240ACOEC
:10001000EOE55AC4F55AD0E0425A22E551C0E091D9
:1000200066F541D0OEOC049166F54222E5510404C032
:10003000E09166F543D0E0049166F54422E5537003
:100040001974EC854157910D04854257910D048533
:100050004357910D04854457810D74FC8551578198
:100060000DE553702274ECCOE09166F541D0OE0O04D8
:10007000CO0E09166F542D0E004COE09166F543D05F
:10008000E0049166F5442274FC9166F551111B0160
:100090002B30B3FD7D50912574FD9166F55275515D
:1000A00000755302755B0F85B054535407111B1133
:1000B0002B919F5169D1BB30B31030B435E5B054AA
:1000C00007B5540280EF318780D730B3FD7D509162
:1000p0002585B054535407755B01755303919F51A7
:1000E0006SD1BB30B31230B46FE5B05407B55404D6
:1000F00080EF2158318780D9%E551854157910D0412
:10010000854257910DE543F541E544F54230B3FDS5
:100110007D50912585B054535407755B0275530388
:10012000919F5169D1BB30B31730B42CESB054075F
:10013000B5540280EF3187E553C39404600280D444
:10014000E5510404854157910D04854257910D30C6
:10015000B3FD7D50912501A130B4FD7D509125E581
:1001600051854157910D04854257910D04854357A0
:08017000910D04854457910D27

:1001780074FF7557AA910D30B3FD30B4FDC1CD7D24
:10018800019125E5B05407B4070280F77D01912558
:10019800ESB0O5407F556E5545407F555C395564050
:1001A80007E5569555400D22E556B4063FE555B48A
:1001B800050C21F4E555B40605E556B4052EES53BE
:1001C800B40315E5422401F542E5413400F541E563
:1001D80042F544E541F54322C374FC9551400AE5D4
:1001E800512404F551111B012BE480F7E553B403A6
:1001F8000FC3E5429401F542E5419400F54180CFF3
:10020800E551600BC3E5519404F551111B012B74A2
:10021800FC80F6C3E5489542E547954174FF4001E7
:10022800E422C3E5429546E541954574FF4001E463
:1002380022E5422552FCE5413400FDC3E5489CES532
:10024800479D74FF4001E422E5462552FCE545340C
:1002580000FDC3E5429CES5419D74FF4001E4226135
:1002680018535BOFC37C1875300075310075320068
:1002780075330075340078377D06E633F618DDFAFS
:10028800DCDPDE5536034E551C313C3130411028563
:100298005A30E55314147006535B0OF435BB0147067
:1002A80006535B0OF435BBOC3E54295447006E541D6
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3anuckiBaeTca 144500 - 145800.

4. KaHan Ne63 - npoMexyTouHas 4YactoTa v 4acToTa OnopHOro Keap-
ua. Mo ymonuaHuio 3anucuiBaercs 10695 n 10240.

5. Kavan Ne64 - war nepectpoiikv v cnyxebHas suelika (koppek-
TUPOBKa He coxXpaHsneTca). Mo ymonuanuio war 25 kM.

Jlns NONHOI MHULMANM3auWMK CUHTE3aTopa, BOCCTAHOBNEHUS Ha-
CTPOEK «MN0 YMONHAHUIO» HYXHO HAXaTb 0HOBPEMEHHO KHOMKY «Scan»
U «F» 1, yoepXusas ux B HaXaToM COCTOSIHUM, BKNIOYWTL PaavocTaH-
uwio. Hepes 5 cekyHp oTnyCTuTL. Bee cTapule HacTpoiiku 6ypyT crep-
Thl, CTApTOBas yactoTta - 145300, HacTpoeH 01 kaHan Ha 4actoTty
145300, cuHTe3aTOop roToB k paboTe.

Ynpaensiowaa nporpaMMa cuHTe3aTtopa HanucaHa AnekcaHaopom
DexuncoseiM (http://ra3rbe.grz.ru), ee 0ObLEKTHLIN KOL, NPUBELEH B
nucrunre 1, a Takxe focTyneH ceobopHo ¢ cailToB xypHana «Paguo-
x066u» - http://radiohobby.tk ($paitn FM2003.hex) n asTopa - http:/
/ra3rbe.qgrz.ru/files/len_m_hex.zip

o BoNpocemM NPMOBPETEHUS NEHBTHLIX NNAT ¥ KOMINEKTYIOWMX 1N PAAVOCTEHUMM
"FM-2003" obpawarsca k Laryw Anexcanapy Huxonaeswdy, nep.OKraOpbckmnit 16,
r.fepraswm, Xapoxosckas 06n. 62300, ren. 3-21- 18, mailto:ashatun@mail.ru
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CuHTe3aTop 4acToT gna KB-TtpaHcuBepa ¢
ucnonb3dopaHunem UMC «npamoro» cuHTe3sa

NMpeasicTopus

ABTOp, HaunHas ¢ 90-x roflos, NPUMEHNET TONLKO CUHTE3ATOPb! C
MUKPONPOLIECCOPHLIM yNpaBfeHWeM B KaueCTBe NepsBoro retepoav-
Ha KOPOTKOBONHOBOIO TpaHcueepa. 3TOMY peLLeHUIo NpeaLLecTBOBa-
nu koHCTpykuumn UATFA, RASAO, «Ypan-84M» A.NepwuHa, B KOTO-
PeIX MCnons30Banuck obbiHbe LC reHepatopbt. [epsbe onuiTe pa-
60TH Ha HUX UMQPOBLIMY BUJAMM CBA3U B KOHUE 80-x rofloe nokasa-
N OCHOBHOW HEAOCTATOK - OTCYTCTBME Hapnexaluelri crabunsHocTu
yacToTel. CamMoCcTosTeNbHOE «U306peTeHNe» TAKOro CNOXHOMO yana
KaK CUHTE3aTOp 4acTOThi C MMKPONPOLECCOPHLIM YNpaB/ieHNEM B Te
rofibt 6bIN0 HE peansHo - CKasbiBancs ASGULKUT KOMMNEKTYIOLMX U
nonxeiillee oTCyTCTBUE ONbiTa Takoi paboTsl. [o3ToMy Bbixoa Gbin
TONLKO OfINH - HATW NOAXOAALLYIO KOHCTPYKUMIO 1 NOBTOpEeHUs. Ha
TOT MOMEHT 3T0 6binK ABa BapuaHTa - «[pumyc» kueensH v nogo6Has
KOHCTPYKUWMS, KOTOPYIO oTpabaTbiBanu paavoniobutenu n3 Koeensi.
MepBbiii «MOHCTP» YNPaBNANCA COBETCKOW «COPOKOHOXKOMN»
KP580MKB80 - ckonbko BpeMeHW, CPEACTB U repOUHECKUX YCUIIMIA HyX~
HO BbUI0 MPUNOXUTB, HTOGLI TOT CUHTE3 3aNYCTUTE, OTNAAUTL U «MOf-
PYXUTk» €0 C aHaNOroBOW RacThIO TpaHcueepa! Kak vy CTpaHHo 310
OTMETUTb, HO €r0 LWYMOBbIE XapaKTePUCTUKK BbUIN AOCTATOHO BbICO-
K1e, No-BuAMMOMY, U3-33 «HAKPYHEHHOW» aHANOroBOW YacTu - UMEID
B BUAly CaM BLICOKOHACTOTHbIM curtan. Ho BoT un¢gposas yacTte Ha To
Bpems He Bbina npucnocobneHa ANn yCTaHoBKY €€ BHYTPU TPaHCUBE-
pa. U Bce ycunus 66inn HanpasBAeHbl Ha YCOBEPLLEHCTBOBAHWUE UMEH-
HO UMGPOBOM wacTy - paboTa Benack B HaNPaBAEHUY MUHUMU3ALUK
rnoMex 1 MCnonk3oBaHK Gonee coBepLLeHHbIX MUKpocxem. Kak utor
TBOPHECKUX NATUNETHUX NOUCKOB MOSIBUNCS IOCTATOHHO YAAuHbIA 4115
NOBTOPEHUN BapuaHT O[HONETNEeBOro CUHTE3aTopa C ynpasieHuem
OT MUKpPOKOHTpOnnepa ¢upmb  Atmel 89C52 (http://
hamradio.online.ru/ut2fw/port_trx.htm) [1]. 3101 cuxTesaTop nosro-
PEH MHOTMMU pafMoNOBUTENSIMU, K HEMY Hanucawa nporpamma yn-
paBneHns KoMneloTepoM. B cpaBHeHM € ApYrMMM KOHCTRYKLUMSIMU ~
3TO NPOCTO Y OTHOCUTENBHO HEJOPOrol CUHTE3aTOP C AOCTATOYHO
Ka4eCTBEHHLIMM XapakKTepuCcTUkamm A1 CaMOJIENLHOMO TpaHCcMBepa
C NepBol NPOMEXYTORHOM YacToTon 1o 12 MITy.

Ho aBTOp HE oCTanaBnMBaeTCs Ha AOCTUMHYTHIX pyGexax - Jepes
HECKONLKO NeT nocne oTpaboTku 3TOro CUHTE3aTopa NOSIBUACS «TBOP-
4eCKMI 3y/l» M306pecTu 4To-TO HOBOE U Gonee coseplieHHoe. Beem
OfHOMNET/NIEBLIM CUHTE3ATOPAaM (N0 KpanHeih Mepe, TeM, KOTOpLIE aB-
TOp Cam U3roToBMA UK BUAEN) NPUCYWW [Ba OCHOBHbIX HEZIOCTATKA -
370 pa30BLIi Apebear unu H13koe GricTpoencTere. MocTasun «unu»
MeXAY 3TUMU HeAOCTaTKaMWM HaMEpPEHHO, T.K. OHW CBSI3aHbl MEXAY
coboir. Ecnu xodeTca nonyumnts xopollee GbiCTPOAERCTBIE - HYXHO
BbIOMPATH JOCTATOYHO BLICOKYIO HAaCTOTY CpaBHeHus Ha (Ha30BOM Je-
TEKTope (MCNoNL30Banack B NpeapiayLwmnx cuHtesaTopax - 100 kly),
HO TOr/la HEBO3MOXHO MONHOCTHIO NOAaBUTL (a30BbLit «apebesr» u
curHan cuHTe3atopa B TOi UNK MHOM Mepe GyaeT NPOMOAYNUPOBaH.
MNpu pabote SSB 310 NpakTU4eCKM HE 3aMETHO, HO B pexume CW
yXe cnuitwHo. [ins Toro 4To6s6 u3baeuThes OT (Ga3oBoro «apeteara»
NPUXOMTCA NOHUXATH 4aCTOTy CPABHEHUS U Cpe3 (GUNLTPa HA BLIXO-
ne ®fl, uto u caenaro B cuHTesarope ¢ 89C52 - 240 'y, Ho nonyua-
eT1cs Huskoe BeicTpoaeiicTBue CMHTE3aTOPa U HeNb3s pabotars SPLIT
€ 6onblWKYMK PaCcCTPOKaMu NO 4acToTe, NPUMEHSA A0s nepexofia ¢
npuéma Ha nepeaasy VOX (0 4eM aBTop U yKasbiBan B OnMcaHum CUH-
Tesartopa (CMOTpUTE UK cTath B «Paguoxo66u» Ne6/1999 r.,
NeNe1,3/2000 r. unu http://hamradio.online.ru/ut2fw/port/sintez.htm).
Brauarne npuhumaemblin curian 6yneT 3BysaTs C AeBUAUMEl, Noka
konsuo PAMNY He 3axBATUT U YCTAHOBUT 4acToTy. [NIOC K 3TUM fIBYyM
HEZI0CTaTKaM MOXHO OTHECTU €€ U AOCTATORHYIKD CNOXHOCTL Nony-
HEHUA MasbiX Waros NepecTPOKU YacToThl - B CUHTE3aTope Ha 89C52
310 30 MNy. BapuaHT «NpAMOro CUHTE3a» [IOCTATOYHO aKTMBHO pekna-
MUupyembii B MilTeprete, Toxe 61 onpo6oBat - ncnonb3osanucs DDS
ot Analog Devices AD9850, AD9851 (http://hamradio.online.ru/ut2fw,/
dds.htm; «Pagvoniobutens. KB n YKB» Ne6\2002). YBul, noka ewé
LYMOBBIE XapaKTePUCTUKM 3TUX MUKPOCXEM HE MO3BONSIOT UCMONb-
30BaThb TAKOW CUHTE3ATOP B KA4ECTBEHHOM TPAHCUBEPE.

MNonNbITK NOBTOPUTL CUHTE3ATOP € KAYECTBEHHLIMU XapPaKTEPUCTU-
Kamy OT pasfivyHbiX WMMOPTHEIX TPAHCUBEPOB OKa3aNnuck HEPaLMo-
HafkbHb! 13-32 MHOMOYMCAEHHOCTU NPUMEHSIEMbIX B HUX MUKPOCXEM
(KoTOpbie K TOMY Xe HUFe He NMPOAAITCS U, CKopee Beero, paspaba-
THIBAIOTCH MMEHHO MO/, KOHKPETHOE U3JeNne) U COOTBETCTBEHHO Bbi-
COKOI KOHEHHOW CTOMMOCTU Takoro «iyaa». Ho BHUManue npusnekny
CUHTE3aTOPb!, NpUMeHsiemble B FT100, FT817, FT897 - B Hux ucnons-

Anexkcangp Tapacos (UT2FW), r.Peru

3yetcst UMC ot Analog Devices AD9850. MoxHo Ckasars, 4To nocne
aHanu3a cxeMHbiX pewenuii U pabortel FT100D, FT817 (u ans cpas-
HeHus - TSB70S) 6bin0 NPUHATO pelleHVe O TOM, KaKoW CTPYKTYpbi
6yneT cnefyiolmnidi CMHTE3aTop. «ApXUTEKTYpa» MOCTPOeHUs! Crana
ficHa, 1 paboTa Benack B NOMCKE ONTUMANBHOIO pelleHun MexXay ka-
HECTBEHHLIMU XapaKTepUCTMKaMM U CTOMMOCTLIO. Kak utor aToi pa-
60Tbl - NONYY€HO HECKONBKO BApWUaHTOB C npumenexdvem DDS or
«Analog Devices» - AD9832 (http://www.analog.com/) 1 MUKPOKOHT-
ponnepoB oT «Atmel» - ATmegal6 (http://www.atmel.com) u
«Microchip Technology Incorporated, USA» {(www.microchip.com) -
PIC16F84, 16F628, 16F874 (Tak Ha3biBaembie [MMK-koHTponnepb!).
Mravkaums coenana Kkak ¢ NpUMEHEHUEM OBbINHBIX CEMUCEMMEHTHBIX
ANC (MMNOPTHBIX), TAK U HA ABYXCTPORHBIX U MATpUsHLIX XXKW. Npu-
MeHeHue «NpUMUTUBHBIX» XKW o AOHOB He 3aknagbiBanoch B CBs-
3K € Hanuumem nnatot Ha AJIC.

AKLUEHTUPYIO BHUMaHWe «6erno» 4nMtalolMx - 3T0 CUHTe3aTop He
«MPAMOro CUHTE3a» (KaK MHE YXe «10oknaabisanu» B adupe!), u takve
CUHTE3aTOpb! «NPSMOr0 CUHTE3a» He NMPUMEHSIIOT B KaieCTBEHHBIX
TpaHcuBepax, No KparHen Mepe MHe Takux He nonaganock (noLu-
TaifTe Npo MOWU NMOMCKM TAKOBLIX B ONMUCAHUWM CUHTE3ATOPA «NPSIMOTO
cuHTe3a» Ha ADS850 - cm. Briwe, rae uuTath).

Huxe npueBoauTCcA onucaHve CMHTE3aToOpa, OCHOBHAS 3afaqa npu
3TOM CTaBunack pacckasarhk, kak BCE paboTaer, Ha kakue ocobeHHo-
CTn cnenyet obpaTuTb BHUMaHWE MpW NOBTOPEHUM U NMOMOYb PEKO-
MEeHAALUAMM, KakK TaKOK CUHTE3aTOp U3rOTOBUTE U YCTAHOBUTL B CBOW
TpaHcusep paauoniobutenio cpeaHeit KBanUgUKauum, KOTopoMy o6-
PasHo roBOPS <10 NAMMOYKU» - YTO M Kak paboTaeT BHYTPU MUKPOCXe-
mMel DDS, ckonbko Tam paspsfioB UK Ha KaKOM NI3LIKE Lienecoobpas-
Hee nucarh ynpaensiowyio nporpammy ans NiMKa. JoTowHeM «1306-
perarensiv» PeKOMeHAYIO BCIO IONONHUTENBHYIO MHGOPMALMIO CMOT-
PEeThL Ha caiTax GUPM M3roTOBUTENEN, NS YErO BhILLE NPUBEAEHH MX
afpeca. Hy, a Tenepb NpUCTYNUM K paccka3sy 0 CaMOM «ZETULLE>. ..

CTpyKTypHasn cxema cuHTe3aTopa nokasawa Ha puc. 1, roe: CLK -
OMOpPHLI KBapLEBLI reHepaTop Ha 20 MMu; DDS - mukpocxema
ADS832, ¢popmupyiowas curian ¢ wacrtotamu 80-350 kMy; PHY -
GuneTpel HKU3KOM wacToThl; ®L, - ¢paszoswiii fetexTop; VCO - rexepa-
Topb, ynpasnsembie HanpsxxeHnem Upll (MYHeI), noctynatowym Ha Ba-
pukansl; genutenun 1/256 u 1/4 - penutenu YactoTsl Ha 256 u Ha 4.

20 MMy DDS DHY
80 - 350 kry
OHY o,
80 - 350 KTy
Henutens
veo 1/256
20 -84 Mrry Denurens Ha cmecurens RX
mﬂ 1/4 (5-21Mry)

Mukpocxema DDS ¢popmupyeT B 3aBUCMMOCTIM OT AMANasoHa, Hac-
ToThl OT 80 Ao 350 kMM, KOTOPEIE Yepes3 GUNLTP HWM3KOR HACTOTH No-
CTynaloT Ha O[IMH U3 BXOA0B 4acTOTHO-(a30BOro AETekTopa. HacTors!
¢ Bbixopa M'YHos 20-84 MI'y nensitcs Ha 256 1 nocTynatoT Ha BTOPOi
BX0/], yacToTHO-(ha30BOro zetektopa. Hanpsixenue ¢ Buixoga ®f]
(Upll), npoiias wepe3 ®HY, nocTynaer Ha BapuKankl NEPECTPOIKU
'YHos no yactote. UameHeHne HanpspkeHUs NPOUCXOAWT 10 Tex nop,
noka vacTotsl Ha oboux Bxopax ®f] He coBnafyT, COOTBETCTEBEHHO
npu cosnagexunu yactor konbuo GANY (OL-PHY-VCO-1/256) «3am-
KHETCs» 1 ByAeT yepxuBaTh HacToTy. I'YHb HauHyT nepecTpaveaTs-
€A Npy M3MEHEHUU HacTOoTh!, popmMUpyemol Mukpocxemoii DDS. Yn-
paenseT wactoroit DDS npoueccop no 3anoxeHHON B HErO Nporpam-
mMe. 1ns Toro, yto6sl wactota I'YHOB nopgxofvna ans «cTaHgapTHoro»
noctpoenusa TRX ¢ M4 B pariore 0-12 MIy, eé IONONHUTENBHO AENUM
Ha 4.
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XapaKkTepuCcTUKM CUHTE3aTopa

«basosan mogudurkauusi» - mukponpoueccop PIC16F628 (Bcsi
«MaremMaTuka» U NporpaMMMpoBaHne NpuHagnexar nepy Braayumu-
pa RX6LDQ, mailto:develop-pic@yandex.ru), mukpocxema DDS -
AD9832, uHpukaumsi Ha 10 MM CEMUCErMEHTHbIX MHAMKATOpaxX Wim
Ha aByxcrpodHom XKW - 1602. Ha AJIC peannsoeaHa MHAMKauusi no
necatkos 'y, Ha XKW - po egmnunu Iy, War nepectpoiikm 1, 10, 20,
30, 50, 100, 1000, 5000 I'y. Xorenock Gbl OTMETWTH, NTO LWAr Nepe-
cTpoikn onpegensietcs AD8932 v OH MOXeT cOCTaBAsiTb Ao
0,372529024 I'u. Yacrora c Beixona N'YHoB B 4 pa3a sbiwe Tpebye-
MO 719 NPOMEXYTOYHON YaCTOTHI TPaHCUBepa, KOTOpasi MOXET (B 3T0i
Bepcum npowuekn PIC-a) 6eite or 0 My o 12 My, B npuHumne
CTPYKTYpa TaKOro CUHTE3aTopa NO3BONSIET UCNONL30BaTh €ro ans
NONYYEHUS Pa3NIUYHBLIX BLIXOAHbIX 42CTOT. [lnsi 3TOro A0CTATONHO Me-
HATb kKoadpuumeHT aenutens 1/256 mexay N'YH-amm u ¢azoseim ae-
TEKTOPOM, T.€. fulb 66 NonyunTh Tpebyemyto 4acToTy Ha BTOPOM
sxone M, koropas nonxHa coBnacTs ¢ Hacroron or DDS. Packnag-
Ka BCEX HacToT B «6230BOM MOAENM» NPOLMBKM NpOLEccopa npuee-
neHa B Tabn. 1. 3peck paHy pacuérst Ans NMY=8,862 MI'y u koaddu-
LUMEHTOB AenuTesneit: Ha Bbixoge ycrpoiicTea - 1/4, B uenn QAN - 1/

TaBanuali

CQ HAMRADIO

[HEl NaHenm TpaHCcMBepa C TaKUM CUHTE3ATOPOM NOKa3aH Ha PyUc. 2.
KHonku pnst ynpaenenusi pexxuvmamu paboTsl TpaHcveepa paborator
KB23WCEHCOPHO, T.€. 6e3 (uKcaLmm - 4TOGbI BKIIIOYUTE PEXUM HYXHO
HaXaTb Ha KHOMKY, NOBTOPHbIM HXaTUEM NPOMCXOAMT BbIKKOYEHUE,
75 TOro 4robbl NMOHATH BKJIOYEH PEXUM UMW HET, BO3TIE KaKAOW KHOMKU

O oL

g —

Pnc.2

pacnonoxeH cee-

256 v orcyrerBum genutens nocne DDS (npu reoBxopMmMocTv ero
MOXHO NpuMeHnTb). Ha caire http://hamradio.online.ru/ut2fw/files/
dds/vfo_v3.0.xIs ara rabnuua nana B Microsoft Excel - noaromy Mox-
HO, CKayas e€ oTTyAa, NoACTaBnsTh 3HaveHne ceoei 4, koappuum-
€HTbl fieNleHnst penuTeneil u NporpaMMa aBTOMaTUYECKU paccuuTaeT
BCe 4acToThl. KonoHka Tabnmupl «3Hak [4» nokasuiBaer, Kak BblNUC-
N5IeTCA 4acToTa, 1.€. eCim «1», To vacrora N, nonyyaercs cyMmMmpo-
BaHMEM NPUHUMAEMOI TPAHCMBEPOM HacToThl U 114, @ ecnn «-1», 10
vacrora T/ - pa3HocTs Mexay NpvHYMaemoli sacroroit u N4, 3o
TakK Ha3blBaeMblil «CTaHAapT» packnanku 4acToT, NPUHSITLIA B NOARB-
nsiouem GONbIMHCTBE CaMOAENbHBEIX TPAHCUBEPOB € BUKCMPOBaH-
HOM nepeoit 4.

BeiCTpOAEncTBME CMHTE3ATOpa TaKOoBO, YTO €r0 XBaTuUT CamoMy
npueepeanveomy nobutenio paborol SPLITom, unu cnywarenio adu-
pa B Naysax mexay CBOUMU TenerpacdHbIMU NOCHIKAMU C PACCTPOI-
KamK XOTb B Npezenax BCero AmanasoHa.

Hr0 cKka3aTbh No WyMOBLIM NapaMeTpam 3roro cuHresaropa? Mown
CK4-59 He no3sonsieT U3mMepuTsb ero LyMOBbIE XapakrepucTuku, Pas-
pewaioLas cnocobHOCTL 3TOro NpUBopa, rapaHTMpoBaHHas 3aBOA0M
naroroeutenemM, 1o 115 a6 n ouenowHas o 135 ab. Npo6osan n3ame-
PsITh BLIXOAHOWM CUIHAM CMHTE3aTOpa Ha PasHbixX 4acToTax, pas3pbliBas-
3aMbikan uenb nuTanns sapukanos Upll (nopaean npocto nocrosik-
Hoe HanpsixeHue unn ¢ PJ1) - HUKaKOI pa3HMLLl Ha SKpaHe He yBu-
nen. T.e. B peanbHbix LMpax HUHEro AoNOXmTb He Mory. B «60eBbix
YCIIOBUSIX», KOHEYHO, CUHTE3ATOP UCMbITaH, U KaKUX-MB0 3aMeqaHnin
no yxyalleHWio NapameTpoB TpaHcuBepa C HyBCTBUTENBHOCTHIO 0,3
MKB 1 «gByXCUrHansHoM U3BrpartenbHoCTbio» B 95 AB He 3aMeyeHo.

OCHOBHbIE YCTaHOBKM CUHTE3aTOPa - NPOMEXYTOYHAsN HACTOTa, KOp-
PEKLIMA HACTOTHI, COCTOSIHWE SIYEEK NAMSITK, War NEPECTPONKU coxpa-
HSIOTCA B N2M$ITK NPOLLEeCccopa NpU BLIKMIOYEHUM NUTaHKs. Toaromy
HE HYXHO GECNOKOWUTLCS O TOM, YTO «4TO-TO Tam COTPETCS» MM UG-
ye3HeT. Bce BpydHYlO BBEAEHHBIE YCTRHOBKM MOXHO CTEPETb TONBKO
3aHOBO «NepenpOoLIMB» NPOLECCOP UK BPYYHYIO X€ UX M3MEHUB. 310
OCHOBHOE NPEUMYL{ECTBO HOBbIX NPUMEHEHHLIX B 3TOM CHHTE3ATOpE
NpoLECCOPOB B CpasHeHnn ¢ npoueccopom 89C52. U ans «nopnep-
XaHUS NAMATU> YXKE HE HYXXHO NOACOEAMHATL AONONHUTENBHYIO Bara-
periky! HayyHO-TeXHMYECKMI NPOrpecct WaraetT CeMUMUITBHBIMA LA~
ramm, 1 Ham TONbKO yCrneBsal 3a HUM yruatecs! ©

KHonok ynpasnenus cuite3aropom ecero 18. OHn ofbeauHeHs! B
OAHO Nofe U3 12 - UMEHHO A1t yNpaBNeHUs YACTOTON CUHTE3A U eLe
6 kHonok moryT BbiTb «pas3Bpocatbi» NO NepeaHei NaHen TpaHCHBe-
pa - OHW cnyXaT Ansi nepeknioyeHns pexvumos B TRX. Sckus nepe-

' N\
I TOAMOA, KOTOPLIN RIT F,ZIEZQ BAI\éD
Net o Ne
Ivana-| [vanason | 3wak | Avanason duanason leanasoH nepectpoiikis| ~CBEYEHWEM NOka- 19 J
30, M| wacror, Ky |- My | MEPECTROMKM, PEepECTRONKY DDS. Tu 3biBaeT BKOYeHne L
o o .| TnA VCO; Wy pexuma. KHOMKm p N
160 | 1810 | 2000 | 1 | 10672 10862 | 42688 | 43448 | 166750 | 169718,75| ynpasnenws uacro- N | [ as ) [ sean
80 | 3500 | 3800 | 1 | 12362 12662 | 49448 | 50648 | 193156,25 | 197843,75| ToW cuHTesaropa A e b
| 40 | 7000 | 7300 | 1 | 15862 | 16162 | 63448 | 64648 | 247843,75 | 252531,25| MMeEIOT E‘BCKO“b;O ~ J \
30 [10100] 10150 1 | 18962| 19012 | 75848 | 76048 | 206281,25 | 207062,5 | PyHKu# (puc.3).  —— o (om
OcHoBHYIO yHK- RI, ?\ll;’g Mo
20 |14000|14350| -1 | 5138 | 5488 | 20552 | 21952 | 802681,25 | 85750 Lo onpenenser N uc
17 _[18068| 18200 | -1 | 9206 | 9338 | 36824 | 37352 | 143843,75 | 14590625 | wapnmce Boane  \ ) L
15 | 2100021450 -1 | 12138 | 12588 | 48552 50352  189656,25 | 196687.5 | Kkwomkw, pononwu- - < .
12 [ 24890 | 25140 -1 | 16028 16278 64112 | 65112 | 250437,5 | 25434375 TenbHo Kaxaoit | [suex | [ —
10 [ 28000 ] 297007 -1 | 19138 | 20838 | 76552 | 83352 | 299031,25 | 326593.75| KHOMKE npuceoe- LEFT NeO RIGHT
Ha unodpa, nessiTu . J \.

KHOMKam - gnana-
30Hbl U HEKOTOPbLIE KHOMKN MMEIOT
eweé n noadyHkumm B «MeHio», o
KOTOPbIX PEUb MONAET HUXE.

OnMcaHMe KHONOK YNPABJIEHUS CUHTE3ATOPOM

B onucaxnM KHOMOK NEepeBbIM MAET HA3BaHWE €€ OCHOBHON (bYHK-
UMK, T.€. TO, 4T NPOU3CHAET NPK NEPBOM €€ HAaXaTWK, BTOPLIM UAET
NpUCBOEHHas UMbPa, TPETEUM NPUCBOEHHDLIM AMana3oH NpU BXoae B
yHkumio «BAND» 1 4eTBEPTHIM - 0603Ha4eHNe Ha NPUHUMNWANBHOMR
CXeMe.

STEK; Ne0; K10 - naeneyeHue 4actorst M3 creka. Mimeercs 5 sive-
€K CTeka, MPOCMOTPETb KOTOPLIE MOXHO, NOCNEA0BATENBHO HAXUMAs
KHOMKy. Nepes BbIBOAOM 4aCTOT U3 SINEEK CTEKA HA MHAMKATOPbI KpaT-
KOBPEMEHHO BbIBOAMTCSI Haamuce StEC ¢ Homepom siwelikn. Beog B
CTEK OCYUIECTBIISIETCS! aBTOMaTUYECKU NPU CMEHe AUana3oHa, Npu
W3BNEHEeHUN U3 SIMEMKU NaMSITU U NPU CKaHUPOBaHUK.

RIT; Ne1; «1,9»; K11 - Bxnouenve paccrpoiikv. Yactora, B gas-
HbliA MOMEHT HaxoAsLascsl Ha MHOMKATOPE, NMPU HAXaTUK Ha KHOMKY
3anoMMHaeTcs U Byaer Mcnonb3oearees Ha nepeaady. Mamenss yac-
TOTY BankogepoM nnm mobsiMu apyrumu CpepcTsamu, BBOAMTCS Be-
NynHa paccTpoiku. Hesasncumo OT TOro, OCTaHeTeCk N Ha TOM Au-
anasoHe, roe 6oina BKIOYEHA PacCTPONKa, UM nepenpére Ha apy-
rov aManasoH, Npu Nnepexoae Ha Nepeaady CUHTE3ATOP BEPHETCS Ha
4acToTy, KOTOpas 6bina Ha MHOMKATOpe B MOMEHT BKJIOYEHWSI pac-
crpoitkn. Tem cambim obecnedmnBaiTrcs pexumbl SPLIT u
CROSSBAND. [Mpu BKIIOYEHHOI PRCCTPONKE 3RXUTRETCS TONKa NOC-
ne JECATKOB MI'y (npy ucnonb3oBaHum nnarsl HavKaumm Ha AJ1C),
2 nocne eanHuL, ropyuT NOCTOSIHHO. BbiknioyaeTcsi paccTpoitka nosrop-
HbIM H2XaTHeM Ha 3Ty KHONKY. Ipu ncnonsaosadnm XXKU - BaBoauT-
cs Hagnues RIT.

FREQ; Ne22; «3,5»; K12 - onepaTtuBHOE BKIONEHME/BbIKIOHEHNE
NPOrPamMMHOro Y4ETBEPEHNS UMMYNLCOB BaNKoOAepa AJis NEPECTPOii-
KW 4acToThl. Tlpy HaxaTtum Ha 3Ty KHOMKY Ha WHAWMKATOP BLIBOQMTCS
Ha HEKOTOPOE KOpPOTKOE BpeMsi HaANWCh 21 - UMNYNLCH OT Bankoaepa
He YMHOXaI0TCs, T.e. Hanpumep npu 60-T1 3y6bsix ancka eankopepa
u Wware nepecrporikm 10 'y Ha o6opoT pyqku Barkoaa NonyuuM nepe-
CTponky no yactore 600 Mu. Mpu cneayioleM HaxaTm Ha 3Ty KHONKY
Ha MHAMKATOP Ha KOPOTKOE BPeMs BIBOAMTCS HAAMMCh 4n W NPOU30ii-
OET YMHOXEHME MMMNYNLCOB Bankodepa Ha 4, T.e. yXe NofyynMm Ha
o60opoT pyukn He 600 Iy, a 2400 I'u. Sra pocraroyHo ynobHas v Boc-
TpeboBaHHas kKHONKa YMHOXEHUs UMNYNLCOB Bankoaepa 6bina ocTas-
JleHa BMECTO KHOMKM BBOZA H2CTOTb! € KNaBUaTypbl, KOTOPas MCNOSb-
30Banach Ha 3TOM MecTe B cuHTe3artope Ha 89C52, noaromy 1 Ha3Bsa-
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CQ HAMRADIO
Hue kHonkm FREQ mcxoauT OT npexHei nporpamme.

BAND; N23; «7»; K13 - nepekniouerne auana3oHos. Npu Haxatun
KHOMKK HA MHAVKATOP BLIBOAMTCA -Band- 1 nocne HaxaTus Ha cooT-
BETCTBYIOLLYIO KHOMKY YCTaHaBNMBaeTcs cepeanta suibpanHoro ava-
nasoHa. [luanasoHsl npuceoeHs kHonkam K11-K19, cooTseTcTeeHHo
K11-1,9MMy; K12 -3,6 My; ... K13 - 7 My, u Tak panee ece 9 KB
auanasoHos, nocnepxss K19 - 28 My,

IN; Ne4; «10»; K14 - coxpaHeHue rexyLiueit 4acTOTkl M COCTORHUA
6-TM KHOMOK ynpasneHusi TPaHCMBEPOM B OAHY U3 16 fiveex namsTu.
Mpu HaxaTun Ha aucnneit suisopuTes -PUSH- 1 oxmnpaeTca HaxaTtue
KHOMKKU C COOTBETCTBYIOLLIMM HOMEPOM fiMeitku, AN BBOLA HOMEpOB
o1 10 o 15 HeoGXoaUMO B TeYeHUE CexyHAb! Nocne HaxaTus LMdpsl
1 Haxatb BTOpYylo OT 0 oo 5. MNocne BBOAA HOMepa Ha MHAMKaTope
nosisuTca Homep siseiku. B auelike 0 xpanutes nkdopmaums, 1cnons-
3yemas Anis yCTAHOBKM Ha4asIbHOrO COCTOAHUA CUHTE3ATopa Npu BKIO-
YEeHWUK NUTAHUS, T.€. MOXHO B HE€ 3aHeCTU xeslaeMble 3HauYeHUs!, Ha-
npUMeEp, LUAr NepecTpoitku 1 BKIIOYeHne kakoro-nubo pexuma s TRX,
4aCTOTY, HA KOTOPYIO NeperiagT CHHTe3aTop Npy BKNIOYEHU NUTaHUA
TpaHcveepa. Hanpumep, npu AOroBOPEHHOCTH O BCTpeye C Koppec-
NOHAEHTOM Ha wacTtote 21,225 MIy, nepesogiM niobuim crnocobom
TRX Ha 3Ty 4acToTy, 41066l Gui10 «CnbiluHee», Bknioyaem YBY, Buibu-
paeMm war nepecTpoiky, KOTOpLIM XoTiM paboraTs, fanee Haxuma-
eM kHonky IN u aueliky NeO - ycTaHOBKM 3anOMHEHb! B 3TOI a4eiike.
Tenepb MOXHO BLIKIOYUTL TpaHCUBep, @ Npy CneayioweM BKIoye-
Hun TRX NpoLeccop yCTaHOBUT BCE PEXMMSI, KoTopble Buinut coxpa-
HeHbl B HyNesoM aveitke - BrkiouuT YBY, wactory 21,225 My, war
nepecTpomnkn.

A-B; Ne5; «14»; K15 - obMeH ¢ fONONHUTENSHOW YacTOTOK Npu-
émMa. 370 Tak Ha3bIBAEMbII PEXMM «BTOPOro retepoanHa», T.e. BTO-
pas pyska HacTpoiiku, kotopylo UATFA seopun B cBoéM TRX «Oxot-
HUK 3a DX», TONLKO OHA He «BLIPACTAET» NPU HAXATUU HA KHOMKY pPA-
[0M C OCHOBHOI py4Koli Bankoaa, a NpocTo «3anoMuHaeTcsa eé nosno-
xeHue». [nA 3aNOMUHAHUS YACTOT B «BUPTYaNbHBIX» AYeikax «A» u
«B» HYXXHO HACTPOUTLCS Ha TpebyeMylo SacTOTy 1 HaXaTb 3Ty KHOMKY
- 3aMNOMKHaHME NPOK3OLUNO, U YacTOTa XPaHUTCA B fANeike «A», COOT-
BETCTBEHHO 4aCTOTa Ha WHAMKATOPE «MepenpbirHeT» B Aseiiky «B»,
T.0. BUPTYANbHO Mbl «M@PEKIIIONUITUCE» Ha BTOPOiA reTepoanH. 3aech
MOXHO fenarte mobuie UsSMeHeHUs 4acToThl - 3aNOMUHaHKE B aYeitky
«B» npousoipér Tonsko koraa 6yaer NoBTOpHO HaxaTta kKHornka A-B 1
3anOMHUTCS Ta HacToTa, koTopas Ouina Ha undpoBol LiKane B MO-
MeHT Haxarun Ha A-B. Ternepb MOXeEM U3MEHSITb 4acToTy No6uiMu
crnocobamu - paboTaeM Ha «retepofuHe» A, HO 3anoMUHaHWe B «A»
GyneT Tol wacToTH, koTopas 6una Ha vHAMKaTope npu nocneaylo-
wem Haxatuu Ha A-B. T.e. B siveitkax «A» n «B» nponcxogut sanomu-
HaHue AByX 4acToT, KoTopuie 6K Ha LMGPOBOI LUKane B MOMEHTb!
HaxaTusi Ha kHonky A-B. [ins paauCTOB, He UCMOSIL30BABLUMX B CBOMX
TpaHcUBEpaxX CUHTE3aTOPk!, BO3MOXHO, 4TO Takoe onucaHue paboTs
3TOW KHOMKKM HE AACT SICHOro NoHWMaHun eé HasHaveHus... Flonpo-
6y10 NO APYroMy ONKUCaTh 3TOT PEXUM - NpeacTassTe cebe, YTo BHYT-
pu TpaHcueepa ycTaHoBneHs Aga MM u 310 KHONKOW nepexnioya-
eTcs ofgHa py4ka nactpoiku Ha M «A» unu va MMA «B» - BO3MOXHO
Takoe cpaeHeHWe pact 6onee npocToe ob6bsAcHeHKe eé paboTsl. Ons
TOro 4Tobbt OLINO ACHO Ha KAakOM «reTepoauHe» paboTaeMm - Ha MHAW-
KaTop BLIBOAWUTCS B pexuMe «A» Touka Boasie AJIC eauHuy merarepu,
wkanel, 8 pexume «B» - Touka Boane epguHny, Ml racHeT, 1t 3aropa-
10TCA TpK Toukn Bo3ne AJIC eaunHULL, fECATKOB K COTEH repl, LKans.

SCAN; No6; «18»; K16 - ckaHuposanue. Npu HaxaTuu Ha MHauKa-
Top BhiBOAUTCA -SCAN-. UMeeTcs Tpu noadyHKUUM CKaHMPOBAHUSA
(nocne HaxaTtus Ha kHornky Ne6 SCAN):

A) Npu HaxaTum Ha xHonky Ne8 OUT npoussoanTcs ckaHMposa-
Hue no aueikam namsaTu 1-15 ¢ ocTaHoBKaMK Ha suelike no 3 cek.

B) Npu Haxatum Ha kHonky Ne2 FREQ npov3soauTcs ckaHuposa-
HUe OT MeHbLUel 4acToThl, 3anucaHHoi B Auelike 1 go Gonsluel vac-
TOTHI 3anMcaHHoN B Ayeiike 2. Npu HacToTe B 1-it Ayeiike Bonsiue veM
BO 2-it npu Haxatum SCAN nossnsieTca Haanucs ErrOr. Cxanuposa-
HMe BO3MOXHO TONBKO B Npefenax ogHoro AManasoHa.

B) Npu HaxaTum Ha kHonky Ne3 BAND npouvasoanTcs nepecTpoit-
Ka B TEKyLLEeM A1ana3oHe OT HUXHEN rpaHuLbl Auanas3oHa [0 Bepx-
Helt M oBpaTHO OT BepXHe A0 HUXHE.

MNpepbiBaHue CKaHUPOBAHWA NPOUCXOAMT MpU HaXaTuu Ha nodyio
KHOMKY, NOBOPOTOM BasikoAepa WIn HaxaTueM TaHreHTH nepeaasu.
CKaHUpoBaHne MOXHO NPOLOMXUTL B NI0BOI MOMEHT € TONKM OCTa-
HOBA [BOMHBLIM HaxaTueM kHonku SCAN.

R-T; Ne7; «21»; K17 - 3TOT pexumM paboTaeT npu BKNIOHEHHOR pac-
cTpoitke (kHonka Ne1) 1 no3sonsieT o6MeHUBATLCS YacTOTOM nepeaa-
YK C 4acTOTOM MPUEMA, T.€. HaXanu Ha KHOMKy - 4acToTa, KoTopas
6bina 4acToToOi nNepegaun, CTaHeT 4acToTOW Npuéma; sacTota npu-
&Ma CTaHeT 4acToTOoM nepeaasu, BTOPO pa3 Haxanu Ha KHOMKY - BCé
BEPHETCH B UCXOAHOE Nonoxenve. B criydae BHKNIOYEHHOM pacCTPoiKiu
npu Haxartun Ha kHonky Ne7 nosisnsietcs coobwenne SELECE. 310

MeHIO 13 AByX 6a30BbIX HACTPOEK, U NEPENTH K HUM MOXHO, HaxUMas
kHonkv NeNe1 u 2, rpe:

1 - pexuM BBOAA NPOMEXYTO4HOI YacToTul. Ha pncnnee nosenser-
cs BBEfEHHAA TeKyL|as NPOMEXYTOYHan 4acToTa TpaHcueepa (no
YMOJINAHUIO HauanbHas $acToTa B nporpamMme Moxet 6uims ot 8,3 fo
8,9 My). Nanee Heo6Xx0AMMO BaIKOAEPOM M3MEHUTL ee Ha Tpebye-
Myto. Dukcauus MY 1 BLIXOA U3 PeXMMA - MO HaXaTKIO NBoit KHoM-
ku. T.e. STOT pexum cnyxut ans «6a3osoit» ycraHosku MY. HyxHo
nocse OKOHYATENLHOMO BLICTABJIEHUS HACTOTHI OMOPHOIO reHeparopa
TpaHcusepa (He 20 Ml «onopbl» cuHTE3a!) MSMepUTL HacToTy Hac-
TOTOMEpOM A0 AeCATKOB L M BHICTABUTL €€ pyHKOi BANKOAA, BOMAA B
aT1oT pexuM. [ns Gonee TOYHOMN YCTAHOBKU HACTOTH NPeABAPUTENLHO
HyxHO BuibpaTts war nepectpoiku 1My,

2 - pexmM KOpPEKTHPOBKU KOHCTAHTH OMopHOro reHepartopa 20 My
cuHTe3aTopa. MexaHn3M TakoB: Ha MHAWKATOP BLIBOAUTCS «(PUKCU-
poBaHHan yactora 10.300.00 Mu» 1 BkMONaeTcs AManasoH 160 m
I'YHoB. Ee HyXHO M3MepsiTs TOHHLIM YACTOTOMEPOM Ha BbIXOAE NAaTh!
'YHos. u, ecnu oHa oTnuyaetcs ot 10,30 MMy, oTperynupoBaTs noso-
pOTOM Bankoaepa. Buixos M 3anoMUuHaH1e no HaxaTuio 6ot kHon-
ku. 3TOT (M BBepeHue MY Toxe) napameTp HACTPOIKKU cuHTe3aTopa
ABNReTCH «6a30BbIM» U €ro HYXHO BLICTABUTL TuLaTesNbHO. [na atoro
Ha BbIXof cuHTe3arTopa 1/4 nopcoeauHsaeM NPOrpeBLIKIACA He MeHee
4YeM B TeyeHMe Haca TONHLIN YacTOTOMEp U BpalleHWeM Bankoaepa B
pexume Koppekumu soicTasnsem sactoty 10,30 MMy ¢ TouHOCTSHIO A0
repua. 3ta dyHKuus noTpeboBanack B CBA3N C TEM, HTO OMNOPHbIN re-
HepaTop 20 Ml cuHTE3aTOpa He MMeeT AONONHUTENLHOM NOACTPON-
KU M0 SacToTe, U pa3bpock! y pasHLIX 3K3eMnIAPOB MOryT AOCTUraTh
HecKoNLKUX kunorepu. FeHepaTops ¢ BO3MOXHOCTHIO MOACTPOMKY
CYLLLECTBYIOT, HO CTOSIT O4€Hb A0POro (HekoTopsie Gonee 10 $). B cny-
4ae NpUMeHeHUs! BHELLHero OnopHOro reHepaTopa CUHTe3aTopa Ha
KBapLEe, MOXHO TOSHO BLICTABUTbL 4aCTOTY CUHTE3aTOopa U 3a CHET 13-
MeHeHUs CaMoM HacTOTbl KBapLa.

OUT; Ne8; «24»; K18 - BoccTaHOBNEHMe $acToThl M COCTORHUS 6-
TH KHOMOK YNpasneHusi TpaHCUBEPOM U3 0fHOI 13 16 sueek nNamaTy.
Npu Haxatun Ha gycnneli BeiBopuTes -POP- 1 oxuMaaeTcs Haxartme
KHOMKM C COOTBETCTBYIOLMM HOMEPOM AYeiku, Ana BBOAA HOMEPOB
oT 10 00 15 HeoBXoAKMMO B TEYEHUE CEKYHAH NOCNe HAXATUA KHOMKU
1 HaxaTs sTOpYyto 0T 0 fo 5. Nocre BBOAA HA MHAMKATOPE HA KOPOT-
KO€ BpPeMSsi NOSIBUTCH HOMEP s4eiky NaMaTu.

T=R; N29; «28»; K19 - at0oT pexum paboTaeT npu BKIIOYEHHO
paccTpoitke (kHonka Ne1), npu 3TOM 4acToTa nepeaayn CTaHoBUTCH
PaBHO YacToTe NPUEMa, a B CNyyae BbIKIIIOYEHHOW PACCTPOVKU Npu
HaxaTuu Ha kHonky Ne9 Ha nHpmkaTop BbiBOAMTCH -StEP- 1 KHOMKa-
Mu LEFT 1 RIGHT Boibupaetcs HyXHbIid Lar NepecTPoitki YacToTh!
cunTesaTopa. OH MOXeT npuHMMaTs 8 3Hayenwit: 1, 10, 20, 30, 50,
100, 1000 u 5000 My 3anoMuHaHue BLIOPAHHOMO Lara NPOUCXOAUT
NpU NOBTOPHOM HaXaTWUK Ha 3Ty KHOMNKY.

LEFT - onepaTvBHOE yMeHbLUeHWe wacToTy. Fpu HaxaTtum n yaep-
XaHUK KHOMKM - 4acTOTa NepecTpansaercs BHU3.

RIGHT - onepaTtusHoe yBenusexue sactotsl. Flpu Haxatuu u yaep-
XaHUM KHOMKU - 4acTOTa nepecTpansBaeTcs BBEPX. 3TW B KHOMKK
oueHs ynobHs gns BuiIcTporo nepemeLlyeHns nNo YacToTe - Haxarn, no-
LepXan 1 4actoTa U3MEHUNACh HACKOJLKO 3TO ObINo HyxHO. Ux MHe
He XBaTano npu akcnnyaraunu «GypxyuHos» - TS-870S, FT-100D, FT-
817, roe ons GLICTPOro nepemetleHrs K3 KOHLA B KOHel AnanasoHa
HYXHO UMK 33TV B MEHIO 1 BbIGpaTh Bonee kpynHbliz LUAr nepecTpoit-
KU, 3aTEM KPYTHYTbL BaJIKOA, NOTOM CHOBA 3alTW B MEHIO 1 BepHyTb
oBbIuHBI LIAr WK 33T B MEHI0 U Tam HabpaTts TpebyeMylo yacToty
kHonkamu ®. Tocka, oaHako... Cpa3sy syBCTBYeLUb, Y4TO NPOrpamMMbl
yNPassieHusl CUHTE3aTOPOM HANUCaHbl He peasibHuIM paguonobure-
neMm, KoTopoili xoTa Obl HECKONLKO pa3 nopaboTan B agupe Ha CBOEM
nertvue ®.

(lpononxenne cnenyer)

Yxpauna, 01033, r. Kues,
aln 942, yn. Xunsinckas, 29
Bnagumupckas, 101

DNEKTPOHHLIE
VD MA, KOMMOHEHT ki
. gy _CMCTEMUI

AOucTpubrrwTop

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 w pp.

3NBEKTPOHHBIE KOMNOHEHTLI, 0GopyacBaHve SMT, KOHCTPYKTUBI.
INpoekTMpoBaHUe Y UIFOTOBNEHUE TNeYaTHLIX NNAT.

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

Ten.: (044) 277-13-89, 227-52-81,
227-22-82, 277-13-56,
227-52-97, 227-42-49
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e CQ HAMRADIO
YHuBepcanbHOe cornacylLiee yCTpocCTBO

anga eeprukanbHbiX YKB aHTEeHH
Branumup lNpuxonbko (EW8BAU), r.l'omens, Benapyce

MNpeanaraemoe yHuBepcanbHOE cornacyllee ycTpoicTeo no- 30 Om, kabenb nutanus 50 unu 75 OM. Moabrpas anvHy nepsoro
3BONSET COrNacoBLIBATL NOOLIE TUINLI BEPTUKANLHBIX aHTEHH, UMEe-  KOPOTKO3aMKHYTOrO Lineiiga, Mbl TpaHcgopmupyem 30 OM B 50
IOLMX KPYTFOBYIO AnarpaMMy HanPasneHHOCTU, 8 UMEHHO: YeTBEpPTb- Uik 75 OM B TOUYKE BKIKOYEHUN BTOPOrO wnenda, T0 ecTb BXOAHOE
sonHosble GP, neTnestie yeTeepTbBONHOBLIE GP, NONyBONHOBHIN  CONPOTMBREHWE aHTEHHBI CTAHOBUTCS PABHLIM BONMHOBOMY COMPO-
subpatop, Bubpartop 5/8A, MHOTO3NEMEHTHHIE KONNWHEAPHBIE aH-  TUBREHUIO Kabens nuTaHus.

TeHHbl. NPy 3TOM aHTEHHbI MOTYT UMETL Pas3nUYHOE BXOAHOE CO- Bo BpemMs HACTPOKKY Kabenb, nayLLKiA K reHepaTopy, NoAKNKHa-
npotuBneHne. O6bIYHO, B 3aBUCUMOCTU OT TUNA AHTEHHBI M €€ BXOA-  €TCH K BLICOKOYACTOTHOMY MOCTY, KOTOPbLIM M KOHTPOAMPYETCS CO-
HOro CONPOTMBAREHUS, BLIGUPAIOT NPUEMNEMYIO CXeMy COrnacoBa-  npoTueneHue. Ecav HeT BLICOKOYACTOTHOrO MOCTa, TO CTeneHb Co-

Husa ¢ kabenem nutanua. CornacosaHne NPOM3BOANT C NOMOWbLID  FNACOBaHWS MOXHO KOHTPORUPOBaTh No KCB-MeTpy, nonas curkan
LC anemenToB, Wneind0B UNK NPUMEHSIIOT COMMacylowme TpaHc- OT NepegarTymka vwnu reqeparopa. Ecnu npu namepenun BY-moc-
¢opmatoper. Cornacosanne ¢ nomowbio LC anemenTos TpebyeT  TOM, Nnoabvpas AnuHY Nepsoro wnevda, Mbl YBUAMM, 4TO CTPEnka
MX pacyera nof KOHKPeTHoe BXOAHOE CONPOTUBNEHUE AHTEHHHI, HE NOXUTCA HA HYNb, 3TO FTOBOPUT O TOM, 4TO B HArpy3Ke (aHTEeHHE)
M3MEPEHUA MHAYKTUBHOCTK, YTO HE BCErna AOCTYNHO MHOTUM pa-  NPUCYTCTBYET PeakTMBHAN COCTaBNSIOLLAN €MKOCTHOrO UMK MHAYK-
avomobrtenam, BO3HUKAIOT NPOBneMsl, CBA3AHHLIE C FePMETU3a-  TMBHOTO XapPakTepa, KOTOPYK HEOBXOAMMO KOMMeHeMposaTs. Mpu
uueit aneMeHTOoB, 3NeKTPUYECKOH NPOYHOCTBIKD, rPpo303awuToi. Mpu koHTpone No KCB-MeTpy KCB He paBeH equHuLUe, YTO TakXe yKa-
COrnacoBaHnMn € NOMOLLLIO TPAHC(OPMATOPOB, BLINOMHEHHBIX U3 3bIBAET HA MPUCYTCTBUE PEAKTUBHOCTW. KomneHcaumsn ocvasLueii-
OTPE3KOB KOAKCManbHoro kabens - NpobneMel, CBA3aHHLIE C OTCYT- €A PEaKTUBHOCTM OCYLLECTBNAETCH M3MEHEHMEM OAMHB BTOPOro
cTBrMeM Kabenn HyXHOro BONHOBOrO CONPOTHMBREHWA U T.4. wneviga, Npy1 3TOM AnNA ONTUMAanbHOrO COrNacoBaHUs Nocne pery-
B nnanasoHe YKB nanbGonee npuemnemM cnocob COrnacoBaHna  NUPOBKU ANMHBI BTOPOrO wwneida BoO3MOXHa Hebonbiuan Koppek-
AHTEHH NPY NOMOLLM KOPOTKO3AMKHYThIX LNneitdoB. 13BeCTHLI TpU uma anvHel Nepsoro wnerda. B AaHHOM KOHKPETHOM Cnyyae, Kor-
CXeMbl COrNacoBaHUa: OOHWUM, ABYMSI U TpeMs winendamm. 0a CONPOTUBNEHME HArPY3KM MEHbLLE CONMPOTHMBNREHNUN NUTAIOLLEro
CornacosaHve ofHUM LNei¢HOM yAOOHO TONBLKO B OTKPBLITHIX kabens, TpeTuit WwWneind ocTaeTcn HE3aAENCTBOBAHHLIM U €ro 1C-
OBYXNPOBOAHBIX NUHUAX Nepefaqn, rae UMeeTcs nerkuii AoCTYN K KIoYaloT M3 CXeMbl, YCTAHOBMB ero AnvHy pasHoi 0,25Ak (rae K -
NpoBoAHUKAM nMHUK. [Ina HACTpoikn B peXxume Gerylielt BORHbI K03 PUUMEHT yKOPOYEHUN), NPU TaKOW AnKHE OH HUKoUM obpa-
30M He BO34eMn-

0,25k 0,252 CTBYET Ha CXEMy.
Ecnn conpotus-
neHne aHTeHHb!

[A) L } 6onblue BONHOBO-
-~ ro CONpPOTUBAEHMS

Fenepatop L2 L w» R nHarpysku  nunum nepepaum,
(aHTeHHa) perynmuposka npo-

BOAMTCA BTOPLIM U
0,251k TPETbUM Wneliga-

MW, a OnuHy nep-
BOro wneida Tak-
Xe BbLICTaBRALT
0,25Ak, Kak 6bl nc-

a 1 @ KIIOYan ero us cxe-
Tj TD Tj Mbl. Takoe npasu-
m - — — NO HACTPOUKKN AB-
Wn.3 Wn.2 Wn.1 naercs Heobs3a-

TenbHbIM, 1 BO3MO-
onpenenneTcs NPakTUHECKN UM PacCuMTLIBAETCH MECTO BKMIOYe~-  XEH NOPSACK COrnmacoBaHUs, NPU KOTOPOM MCMONL3YeTcs perynm-
HUSA wnenda n ero anvHa. BonHosoe conpoTtuBneHuve wineida poeka scex Tpex wnendos. Havanbhyio AnnHy wneidoB 1 paccro-
BHOMPAETCH YUCTO U3 KOHCTPYKTUBHLIX COODPaXeHwnid 1, yawie Bce-  aHMe Mexay wnergamm 6epyr 0,254, C y4eTOM YKOPOYEHUS B Ka-
ro, OHO COBNafaeT C BONHOBLIM CONPOTUMBNEHWEM NUHKMK nepena-  Gene.

un. Tak Kak wneind MMeeT YUCTO PEAKTUBHYIO BXOAHYIO NPOBOAN- Bce BepTHKanbHEIE aHTEHHBI MEIOT KaK MUHUMYM MO TPU NPOTU-
MOCTb, TO B MECTE €0 BKINIOYEHWUNA akTUBHAA NPOBOAUMOCTL MUHUM  BOBECA, NO3TOMY Lenecoob6pasHo pacnonoXuTb TPU KOPOTKO3aMK-
NUTaHUA Ha PacYeTHOMN 4acTOTe HE M3MEHUTCS, a8 CYMMa HOPMUPO-  HYTHIX Lineiiga B NpOTHBOBECaxX. Ha BLICOKKUX YacTOTax B Ka4ecTee
BAHHbIX PeakTUBHLIX NPOBOAMMOCTEN wnelida u Guaepa AOMKHA  KOPOTKO3aMKHYTHIX LineidoB yaoGHO NPUMEHATL HE KOAKCUANbHGINA
o6palaTbes B Hynb. kabenb, a caMoAenbHbIE NONOCKOBLIE NMHUM, BLINOMHEHHBLIE HA AN-

B aKpaHUPOBAHHBIX IMHUSAX NEPeNayn NPUMEHSIOTCS ABYXLUNEl -
¢oebie u Tpexwnelidosble cornacyiouime cxeMol. B 3Tnx cxemax
He HYXHO PacCYUTHIBATL MONOXEHWE LWNeidOB, OHO CTPOro Qpuk- °® e [r—
CMpOBaHO, BONHOBOE CONPOTUBREHKE WneidoB Takxe Buibupaer-
Cfl YUCTO M3 KOHCTPYKTUBHBLIX COOBPaxXeHni, perynupyercs Tonsko

AnvHa wneida. B npuHuMne, paccTosHre mexay wneindamm Mo- m
xeT 6biTb NO6LIM, KPOME 3Ha4YeHU GnUakuX kK A/2 unu NA/2, rae n ANeKTPUKe, UNn XecT-
- KONM4EeCTBO NonyeonH. Ha npakTuke cneayeT CTPEMUTLES K Hau- CTeKnoTeKCTOMT e npopoaHMKNM, pac-

6onee 6n13KOMY PACNONOXEHWIO LWiNeiga K HarpysKke U K HAaUMEHb- MegHas ¢onbra NonOXeHHble HaA, 3Kpa-
wen anvHe wnenda, Tak Kak B 3TOM Cny4ae B HECOrnacoBaHHOM HOM. LLneidu ¢ noa-
yuyacTke ¢uaepa, ot Harpysku 4o wneriga n B caMmom wuneide 3a- BUXHBIMW KOPOTKO3a-
nacaervcs HAaMeHbLLEe KONMYECTBO ANeKTPOMarHUTHON 3Heprum u MblKaTeNaAMn MoOryT
3kBMBaneHTHan AOOPOTHOCTL HArpy3ku BMECTe € COrnacylomum vMeTb mobyio aocTyn-
YCTPOWCTBOM NONYy4aEeTCH HauMeHbLUEel, a Nonoca cornacoBaHua HYIO AnS U3rOTOBNEHUS
HanbonbLUen. $opMy: B BUAE KPYrnon
Hawn6onee onTMManbHLIM U YHUBEPCANbHLEIM ABNAETCH Tpexumeﬁ- TPpy6u, KBAAPaTHOM,
¢$oBOE cornacoBaHue, KOTOpoe NO3BONAET COrnacoBLIBaTh puaep MepHasn ¢onbra npPAMOYronbHon, M-06-
€ NPOW3BONLHOWM HArpy3kow (puc.1). pa3Hou vnn B BUAE
Ecnn conpoTuBneHve Harpy3ku (aHTEHHb!) MeHblle CONpoTMB- TpeyroneHoro xenoba (puc.2).
NeHVs IMHUKM NUTaHKA, COrNacoBaHne OCYLLECTBRRETCA NepBLIM 1 B NonockoBOM BApUAHTE NUHWUA U3rOTAaBRNBAETCA, HANPUMED, U3
BTOpPbIM wWneli¢poM. Hanpumep: BXxoAHOe CONPOTUBNEHUE aHTEHHbI  [BYXCTOPOHHEro (onbrupoBaHHOIo cTeknovekcTonnya (puc.3). Ha
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puc.4 nokasaH 3CKU3 MOSIOCKOBOW NIMHUK
C KopoTko3amblkaTteneM. Ee aAnvuHa 3asneut
OT AV3NEKTPUYECKON NPOHULI@EMOCTH oA~
NOXKY Marepuana, ua KoToporo oHa uaro-
ToeneHa. KoadpduumneHT ykopoueHus kK =
Ve. [lna creknotekcronuta koahguumMeHT
ykopouenus paeeH 0,5; ans ¢pnana - o1 0,3
no 0,25. Hanpumep, ecnv ana auanasoHa
145 Ml (YeTBEPTL ANVHBI BONHL pasHa 0,5
M) NONOCKOBYID AWHUIO UBroTOBUTL U3
¢onbruposaHHOro CTekNoTeKCToNuTa, 10
aonvHa eé 6ynet pasHa 250 MM, us ¢naxa
oHa 6yperT elle kopoye. YcTaHasnmearb 1a-
KWe fvHUY Hano B npotusosecax. OT wwm-
pyviHBI BEPXHE AOPOXKK, MaTepuana nof-
JIOXKY ¥ €ro TOSMMHB 3aBUCUT BOSTHOBOE
COMPOTUBAEHUE IUHUM, HO B HaliEM cny-
4ae 3TO HE BaXHO.

OpavH 13 BapuanTos Wneida ua metan-
nuyeckor Tpybku € NPopesbio NPUMERHO Ha
2/3 anviHbl NOKa3aH Ha puc. 5. Tak kak son-
HOBOE CONPOTUBIIEHNE HE UMEET 3HAYEHNS,
TO AMameTphl TRYObI U LIEeHTPaNnbHOM XUnbi
8bIGMpaNTCA NPOU3BONLHOTO pasmepa,
obecneynsaloLLie KOHCTPYKTUBHYIO XECT-
KOCTb. [TOCKOSbKY 3TO KoakCuanbHas NUHAS
C BO3AYWHBIM AU3NEKTPUKOM, TO ee (puan-
ueckan gnuHa pasHa 0,25\ 1 oHa MOXeT
BLINOMHATL TakxXe (PYHKLUMIO NpoTuBOBECa.
Mpu ycraHoBke Takux wnendos-NPOTUBO-
BECOB K Y3Ny KPEMIEHUN aHTEHHH!, Lienb
WUNn OTKpLITas cTopoHa kopoba (akpaHa)
ponxHa bbiTe obpauieHa sHU3, YTOOH B
NPOTMBOBEC HE nonajana AoX[esan soaa
vnu cHer. MNpu perynuposke ANVHB AUHUA
BUHT ¥ raiika oTxarbl, KOPOTKO3aMbIKaTeNb
cBo6OAHO NepensuraeTcs BHYTPU TPYOLL.
Ina ¢ukcaumu, cHavana 3aXvMaeMm BUHT,
obecneuns XOPOLLUNKA KOHTAKT C LeHTparnb-
HbIM NMPOBOAHWKOM, NOTOM - raiiky, 4To6bl
obecneuntb KOHTaKT € BHELWHUM NPOBOA-
HUKOM (3KpaHOM).

YHuBepcanbHoOe cornacyloluiee ycr-
poitcTBO (prc.6) COCTOUT U3 CTakaHa, K KO-
TOPOMY MPUKPENSIEHB TPY KOAKCUANBHLIX
wnerida-npoOTUBOBECA, AHANOTUYHbIE
puc.5. BHYTpu CcTakaHa HaxoaaTcs OTpes-
ku kabens L1, L2, aHanoruyHble no ¢pyHk-
Ly n3obpaxeHHbIM Ha puc. 1. Ceepxy cTa-
KaHa YCTaHOBMEH U3ONATOP C BEPTUKANbL-
HbIM BMBPATOPOM AHTEHHHI.

YcranosuB nio6oit BepTyKanbHbIl U3nyya-
TeSb Ha TaKkoe YCTPOWCTBO, Mbl BCErAa CMo-
XeM ob6ecneunTb PEXuM HaunyuLwero corna-
COBaHVS aHTEHHBbI C Kabenem nuTaHus.

Takoe ycTpoircTeo yao6HO npu 3ameHe
aHTEHH W AN CPaBHEHUS1 PasfNyHbIX aH-
TEHH MO ¥X XxapakTepucTukam. Kpome Toro,
Tak kak Bce Tpu wnevida n subpartop ume-
10T ranbBaHUYECKYIO CBA3b € 3emneii, obec-
neuynsaeTcs xopolasn rpososaiura.

B cnyyae ucnonNb30BaHns TOMLKO OfHON
aHTEHHbI C M3BECTHBIM BXOAHBIM CONPOTMB-
neHvieM, wneidb BHINONHATCA U3 Koak-
cuanbHoro kabens u MoryT 6biTb paamelLe-
Hbl HE B MPOTUBOBECAX, @ B CTakaHe, Tak
Xe kak u oTpesku L1, L2. OrtkycuiBas ky-
couku kabens 1 3akopainsan ux Ha KOHUE,
nobusaloTcs pexuMa Haunyywero corna-
cosaHun. [pu 3TOM KCNOANbIYIOT TOMBLKO ABa
HYXHbIX Mo cxeme wneida, Tpetuin wneind
8 3TOM C/y4ae MOXHO BoOOLLE HE CTaBUTB.
OpaHako aTto 6yaeT yxe yCTPOUCTBO corna-
COBaHWUA NOJA KOHKPETHYIO @HTEHHY, a He
yHUBEpCanbHOe YCTPOMCTBO.

lMpeanaraemas cxema No3BoNAET COrna-
COBaTb aHTEHHY 1 B KOPOTKOBONTHOBOM Au-
anasoHe, €IVHCTBEHHBI HEAOCTaTOK Npu
3TOM - 60/bLLIOYK PACcXOA, KOaKCUasnbHOro Ka-
Gens.

W
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Crarbs nocesileHa HoBo pa3paboT-
ke MACTEP KUT - «AkTuBHOMY 610Ky 00-
paboTku curHana gna cabeydepHoro ka-
Hana». YCTpoWCcTBO NpeAHasHa4veHo anis
¢$opMMpOBaHKUS CUrHana, nNonaBaeMoro
Ha OKOHE4HbIN YCUNMTENb MOLWHOCTH cab-
Bydepa. Bnaropaps nByMm GanaHCHbIM
BXOAHbIM 6/10KaM UCTOYHUK CUTHAnNa Mo-
xeT 6biTk MoBoit - 0T cTepeogOHUYECKD-
ro MHeMHOTO BLIXOAA A0 MOLUHOrO Bbi-
xo04a aBTOMarHWTONLl. YCTPOWCTBO CO-
OEePX1T CYMMATOP C eAWHU4HBIM K03 duU-
LUWEHTOM nepenaqn (nesBbin+npasBbin},
AMCKpeTHO-NepecTpanBaemMbiii GunbTp
nmHppaHu3kux vacrtot (SUBSONIC), ne-
pecTpanBaeMblid GUNbLTP HUXHUX HYACTOT
(DHY), perynsTtop ¢asbt U yPOBHS BbIXOA-
HOro curHana. YCTponCTBO MMeeT Lnpo-
KW AManasoH NUTaLUUX HanpsxeHui,
NO3TOMY ero MOXHO UCNOJIL30BATL Kak B
AOMaLHKX YCNoBusiX (B cocTaBe AoMatu-
Hero ayouo/sBuaeo Kkomnnekca), Tak u B
asTomMoObune.

He6onblume pasMepel, BLICOKUE 3KC-
nJyaTaumMoHHble XapakTepUCTUKK, PyHK-
UMOHANbHOCTb, HAAEXHOCTh, NPOCTOTa B
M3roToBNEHNN /HAaCTPOMKE U HU3Kas CTO-
MMOCTbL AenaloT 3TO YCTPOWCTBO NpuBne-
KaTenbHbLIM NS CAMOCTOSTENLHOTO M3r0-
ToBnenuns. Cobpartk 6nok 06paboTku cur-
Hana MoxHo u3 Habopa NM2117.

CerogHs HUKOro He yAMBMLLL YyCTa-
HoBKOI1 cabBycgepa B KOMHATe UM B aB-
ToMoGune. Mogo6Hoe pewieHne ons Ka-
4eCTBEHHOro U HegoPOroro BOCNpou3Be-
AeHNsi HU3KUX U CBEPXHU3KUX 4acToT CTa-
J10 yxe ctasaapTom ne-pakro. Cabeyde-
Pbl BKJIIO4AIOT B COCTaB AOMalHen cTe-
peocucTeMbl, AOMaAWHEro KMHoTeaTpa,
NoAKNIOHAIOT K KOMMNbIOTEPY M NPpUKpen-
nsoT B 6araxHuke asTomMoGuns.

Kak nokasbiBaeT npakTuka, npu BoC-
npov3sefeHUr pasHblX 4acToT K AUHAMU-
KY NpeaLasnnioTcs pasnuyHelie Tpebosa-
Husa. Ha HmM3kux vactotax (HY) o pon-
xeH obnagarte 60bLWUM U XEeCTKUM Ond-
¢y30pOM, HNU3KOWM Pe30HAHCHOMW HacTOTON
1 uMeTb GonboW xoh (ANs NPoKayku
6onbworo o6vema Bo3fyxa). A Ha BbICO-
kmux yactorax (BY) Hao6opoTt - Heobxo-
AvM HeGoNbwOoW KU nerkuit, HO TBepAabIi
ovgpogysop ¢ ManeiM xoaoM. Bece 3ty xa-
pPakTepucTUKM COBMECTUTb B O4HOM
rPOMKOroBOpUTENie NPaKTUHECKU HEBO3-
MOXHO (HECMOTPs Ha MHOrOYUCNEHHBIE
NONLITKK), NO3TOMY OAWHOUHEIA TPOMKO-
roBoputesnt MeeT 3HauYMTeNbHYI0 HepaB-
HoMepHocTb AHX. TpaauunoHHeIM pelue-
HueM aToi npobnemel sanserca pasge-
NleHMe BOCNPOM3BOAMMOro AManasoHa
4acToT Ha NoAANanasoHbl U NOCTPOEHUe
aKkycTtuueckux cucteM (AC) Ha 6ase He-
CKOJIbKMX AMHAMWUKOB Ha Kaxablii BbiGpaH-
HbIA 4aCTOTHLIA Noaananas3oH. K nocrpo-
€eHnio AC MOXHO NOAOWTU C HECKOJIbKUX
CTOPOH. A MMEHHO, BBLINOJIHUTL BCIO CHUC-
TeMy ANS BOCNPOM3BeAeHUs NOJIHOMO va-
CTOTHOrO Anana3oHa B OAHOM Kopnyce
nnn xe pa3butb ee Ha HECKOJILKO KOpNy-

ana caosydepHoro kaHana

COB NS BOCNPOM3BEAEHUN Kaxaoro 4ac-
TOTHOTO NoAAManasoHa unn nx KoMGuHa-
U1y (BCNOMHWUTE YCTPOMCTBO aBTOMO-
6unbHoIA akycTuku). CaenaThb BbICOKOKA-
HECTBEHHYIO CUCTEMY C XOPOLIWMU Xapak-
TepucTukaMu (ocobeHHo 3TO Kacaertcs
4acTu, OTBevalileil 3a BOCNpousBene-
HUE HU3KNUX N CBEPXHU3KUX 4acToT) Obl-
BaeT Nopo A0BONLHO TPYAHO, NOCKO/b-
Ky Ans HY wacTtu xapakTepHO UCNONbL30-
BaHue Gonbuwmx 06LEMOB U MakCcUMasb-
HO M30/TIMPOBAHHBLIX KOPMYCOB U3 XECTKUX
MaTepuanos Ans UCKIOYEeHUs NapasuT-
HbiX pe3oHaHcoB. COBMeCTUTL YCTaHOB-
KY B OHOM KOpryce pas/iMuHbliX AMHAMU-
koB 6biBaeT HenpocTo. Kpome 3Toro, He-
NpoOCTO UCKAIOYNTL BMSIHUE AUHAMUKOB
0AHOro 4acTOTHOr0 AManasoHa Ha apyrue
AMHaMUKK, PacrnoJioXeHHble B TOM Xe
kopnyce. Takxe 6biBaeT nonesHo pasHe-
CTW B NPOCTPaHCTBE u3nywartenu gns
¢dopMuposaHus Gonee KPacoHHOM 3BYKO-
BOW KapTuHbl. M3BECTHO, 4TO u3nyuarte-
JIM HU3KUX 4aCcTOT MHBApPUaHTHBI K MECTY
YCTaHOBKM, NOCKOJIbKY CTepeoaddekT
¢dopmupyetca B ocHoBHOM BY u CY us-
nyqarensMmu. Cornacurechb, 4TO HAMHOTO
npoile NoBecuTb Ha creHy HeGonbuyo
CY wn BY AC, a HY 4acTtb 06beMOM B He-
CKOJIbKO AECSTKOB IMTPOB CNpATaTh Nnog
CTONOM WnYM TeneBu3uoHHOW TymMbBown
(nwnu B 6araxHuke aBTo), 4eM Bewartb Ha
creHy AC tuna S-90 Becom B 30 kr.

Cabsydep - 310 HnakouacToTHas AC,
KOTOpas BOCNPOU3BOAUT CaMble HU3Kue
4acToThl, He Bxoaswue B pabounii aua-
nasoH apyrux AC, COBMEeCTHO C KOTOPbI-
Mu oH paBoTaeT. BykBanbHO B nepeBose
C aHrnuinckoro TepmMuH «cabeydep» 03-
Ha4aeT «Huxe HY rpoMkorosopuTtensi» u
AONXeH NPUMEHATLCH K TEM YCTPOW-
CTBaM, KOTOpble YMEHbLWAT HUXHIOKW
rpaHuyy BOCNPOU3BOAUMOTO HaCTOTHOIO
AnanasoHa no 20...25 I'y. Noartomy ycr-
poncTtea, cocrosiuue w3 HY guHamuka,
pasMelLeHHOro B OTAENIbHOM KOpnyce U
BOCMNpOW3BOAsiLMe HacToThi Bbite 40 My,
MCnonb3yemMble BMeCTe C BEIHOCHBIMU CY
u BY AC, 6yner npaBunbHee Ha3bIBaTb
npocto HY AC.

Kopnyc cabsydepa ans noMaiuHero
npuMeHeHus (u pexe ansa aBTo) 06bINHO
nmeeT (opMy napannenenunena unu
Ky6a 1 no4T BCeraa conepxuT ¢pa3onH-
sepTop. Kopnyc xe aBToMo6unbHbIX cat-
By¢depoB 06blMHO uMeeT GopMy TpyOb -
370 pewaeT npobnemy ceo6oaHOro Mec-
Ta B o6veme BaraxHuka.

(daszomHBEpPTOP NO3BONSET NONY4UTL
Xopoiuee BOCNPoOU3BeaeHnEe HU3KUX 4ac-
TOT Npu yMepeHHOM o6beme. Da3ouH-
BEpPTOp - 3TO WeNb UK 0TBEPCTUE (B HETO
MoxeT BbiTh BCTaBneHa Tpybka), Macca
BO3/lyXa B KOTOPOM pPe30HMpYET Ha Ka-
KOW-TO 4acToTe C Maccoi Bo3ayxa B o6be-
Me Kopnyca (pe3oHaHCHas sacTtoTa ¢a-
3ouHBepTopa). Takum obpasom, AC B
U€ENIOM COCTOWUT M3 ABYX Pe30HaHCHLIX
cucteM - HY anHamuka v kopnyca ¢ oT-

I'puropwii Manvyes, r. Mockea

BepcTueM. MNpu NpasunbHO BeIOPAHHOM
COOTHOLUEHWUM Pe30HAHCHbIX 4acTOT 3ThX
ABYX cucteM BocnpounssenerHue HY 3Ha-
YMTEeNbHO ynyuwaercs. 31o obbacHseTcs
TEM, 4TO Ha 4aCcTOTax Bbilie PE30HAHCHOM
4acToThl (pa3onHBEPTOPA CKOPOCTL KO-
6aHuit 4acToT B OTBEPCTUM MK TpyOke
umeeT Bonee GnaronpusTHHIN COBUI NO
¢pase OTHOCUTENBHO ThbINILHOW CTOPOHI
anddysopa HY auHaMuka (B cucreMax
xe 6e3 ¢asouHBepTOopa KonebaHus OT
nepeaHen n 3agHen CTeHKM AuMHAMUKA
npuxoAaT cABuHYTele No ¢ase Ha 180
rpanycos).

Mockonebky cabeycgep paccumTaH Ha
BOCNpou3BeAeHne onpeneneHHoro Yac-
TOTHOrO AvanasoHa, TO W nNoaasaTh Ha
ero BXo4 Hazflo UMEHHO TaKWe 4acToThl,
4T06bl 3aCTaBUTL AMHaMKK paboTaTe B
npegenax obnactu nopwHeBOro aei-
cTBus anddysopa. [na 3Toro ux Heob-
XOAWMO BbIAENUTL U3 06LLero 4acToTHo-
ro cnekTpa npu nomoim OHY. Tpaguum-
OHHO (UNBLTPLI U3TOTaBIMBAIOTCS C NpPU-
MeHeHueM naccmBHeix L, C, R anemeH-
TOB W YCTaHaBNWBAIOTCA HENOCPEACTBEH-
HO Ha BuIXOAe OKOHE4HOro ycunutens
MowHoctu (YM) B kopnyce AC.

OpnHako y nogoGHOro ucnosiHeHms cy-
wecTsyeT psj HegocTaTkos. Bo-nepsuix,
ans obecneueHuss HeO6XOAMMBIX HacTOT
cpesa npuxogutcs paboTaTth € OCTATO-
HO 60NbWLMMKM MHAYKTUBHOCTAMM, NO-
cKonbky TpefyeTCsi BbINOJHUTL OOHOBPE-
MeHHO ABa ycnosus - o6ecneunTb 3aaaH-
HYI0O 4acToTy cpe3a u cornacosaHue
¢unerpa cI'T (ronoska rpoMKOrosopuTe-
N19); UHBIMU CNOBAMU, HEJb3S YMEHbILUTD
MHOYKTUBHOCTb 33 CHET YBEJIMHEHUS eM-
KOCTH, BxoAsiuein B cocTas ¢punbTpa. Ha-
MOTKY KaTywek UHOYKTUBHOCTMU Xena-
TenbHO NPOM3BOAUTL HA Kapkacax 6e3
npuMeHeHusi peppoMarHeTMKoB M3-3a Cy-
LWeCTBEHHOW HeNMHEMHOCTU KPUBOM MX
HamaruuiyeHHOCTU. COOTBETCTBEHHO, BO3-
AyUIHbIE KATYLUKW MHOYKTUBHOCTM NOny4a-
10TCA O4eHb TPOMO3aKkuMK. Kpome Beero,
CYLLeCTBYeT NOrpeLiHOCTL HAMOTKM, KOTO-
pas He no3sonsieT obecneunTs TOHHO pac-
CYMTaHHYIO 4acTOTy cpesa.

MpoBog, KOTOPLIM BeAeTcs HAaMOTKa
kaTtywek, obnagaer KOHe4HHIM OMUYEC-
KMM CONPOTUBJNIEHUEM, 4TO, B CBOIO Oue-
penb, NnpuBoaMT K yMeHbweHunio KNA cu-
CTeMbl B UeJIOM 1 npeoBpas3oBaHuIo yac-
TK NonesHol MowHocTn YM B Tenno.
Ocof6eHHo 3aMeTHO 310 NPOosIBNSiETCa B
aBTOMOOMJIBHBIX YCUNUTENSIX, rAe nuTa-
ollee HanpsxeHue orpaHuyeHo 12 B.
MoaToMy Ans NOCTpoeHus aBTOMOGMIb-
HbIX CTEepeocUcTeM 4acTo npuMeHsioT I'T
NOHMXEHHOTO CONMPOTUBAEHUS OBMOTKM
(2...4 Om). B Takoh cucTeMe BBEaeHUe
AONONHUTENBHOrO CONPOTUBAEHNA GUSIb-
Tpa nopsaka 0,5 OM MoxeT npuBecTu K
yMeHbLIEHUIO BLIXOAHOW MOLLHOCTU Ha
30%...40%.

Mpy npoexTupoBaHwKU BLICOKOKA4E-
CTBEHHOrO yCuMTens MOLHOCTU cTapa-
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pin 11 (DA1, DA2), pin 4 (DA3) ---> GND (X10)

I0TCA CBECTU K MMHWMYMY €r0 BbIXOAHOE
CONpPOTUBNEHNE ANA YBENWYEHUA CcTene-
Hu aemnduposanuua I'T. MNMpumeHeHue
naccyBHbX GUNLTPOB 3aMETHO CHUXAaET
crenens aemnduposanuna ', nockonbky
noCNe0BaTeNbLHO C BbIXOAOM YCUNUTENA
NoAKNIYAETCA AONONHUTENLHOE peak-
TUBHOE conpoTuBneHue ¢unetpa. Ona
cnywarens 3TO NPONBNAETCA B NosBne-
Hun «ByBHawmx» 6acos.

3P PpeEKTUBHEIM PELIEHNEM ABNAETCA
YCNONb30BaHVE HE NAacCUBHLIX, @ aKTUB-
HbIX 3NEKTPOHHBLIX GUNLTPOB, B KOTOPbIX
BCE NEPEUNCNEHHBIE HEAOCTATKU OTCYT-
CcTBYI0T. B oTnnumne o1 naccusHbix Gunb-
TpOB, akTveHble GUNLTPL! ycTaHaBnvea-
107CA fo YM.

AKTuBHbIEe GUNbLTPLI Yyauie BCEro
npeactaenaoT coboit RC-punbTpb! HA
onepauyvoHHbix ycunutenax (QY). He-
CNOXHO MOCTPOUTL @KTUBHLIE (PUNLTPLI
3BYKOBbIX yacToT nio6oro nopsaka n ¢
moboit wacTotoi cpesa. PacueTt nono6-
HbiX GUNLTPOB NPOM3BOANTCA NO Tabnuy-
HbiM KO3ddULIMEHTaM C 3apaHee BbibpaH-
HbiM TUNOM PUNLTPA, HEOBXOANMBIM NO-
PRAKOM M 4acTOTOI cpeasa.

Mcnonb3oBaHne COBPEMEHHbIX 3NeK-
TPOHHBLIX KOMNOHEHTOB NO3BONAET U3FO-
Taenueatb GuNLTPL!, oBnananwmne MMHU-
ManbHsiMY COGCTBEHHBIMU LIYMaMY, Ma-
Nbim 3HepronotpebneHunem, rabaputamu
¥ NPOCTOTOM UCNONHEHWURA/NOBTOPEHUs. B
pe3ynbTarte MCNONL3OBAHWE BKTUBHBIX
GuUNLTPOB NPYBOAUT K YBENUYEHWNIO CTe-
neHyn aemnduposanua I, cHuxaeT no-
TEepY MOWHOCTH, YMEHDLLLAET UCKaXeHUs
n ysenuumsaet Ki[, 3BykoBoCnpon3Bo-
AAWero TpakTa B LIENOM.

OCHOBBLIBAACH HA BbillECKA3aHHOM,
cabsydepbl MOXHO pasfenuTs Ha ABa
BWAR: NacCUBHblE U aKTuBHblE. accue-
Hble cabeydepb! npeacrasnsiT coboit
cneyunansHo CnpoekTupoBaHHy HY AC
C OfHVM MNK HeckoNbknmu HY anHamu-
kamu. BHyTpu aT0it AC moxeT 6biThb yxe
ycTaHoBneH naccveHbiit @HY, obpesato-
Wni BCE 4acToThl Bbile pacqeTHOW. Ta-
KO€E YCTPOICTBO noaknoyaeTca k obuje-

0,1 Mk

My YM Bceli ctepeocucTemb! v obnanaet
pPAAOM HEAOCTATKOB, NEPEYNCNEHHBIX
BblLLE.

Bonee ypauHulit cnocob noakniode-
HUSA - UCNONL30BAHME aKTUBHONO paspe-
NUTENBHOTO ¢GunbTpa 1 OTAENLHOrO YM.
Cabeydeptl C Takvm NOCTPOEHUEM Ha3bl-
BalOTCA aKTUBHLIMK. YacTo BCe 4acTu Ta-
KOV CUCTEMB! CMOHTMPOBaHL! B OAHOM
Koprnyce, 4TO ynpowaeT ee moHtax. o-
ckonbky 06paboTka nonesHoro curHana
BEAETCA 10 YCUNUTEN MOWHOCTY, FAe
curHan ManoMowHbiiA M umeeT Hebonb-
LU0 YPOBEHb, CTRHOBUTCA BO3MOXHLIM HE
TONLKO noBLICUTL KM, Takoit cucTemsl,
HO 1 1,06aBUTL HECKONLKO KpaitHe nones-
HbIX IONONHUTENbHBIX PEFYNMPOBOK Napa-
METPOB CurHana. A UMEHHO, U3MEHATL
BXOZHOt ypOBEHb CUrHana, noAasaemo-
ro Ha YM cabeydepa, nnasHO nepecTtpa-
mBathb vacToty cpesa dOHY, perynuposatb
daszy n oTdUNLTpoBLIBaTL NHGPaHU3KNE
wacToTh. PaccmoTpym Heob6xoanMMOCTL
NPUMEHEHNA HEKOTOPbIX 13 HUX.

CnekTp peanbHOro curHana, nocry-
naowero Ha Bx0/], aNeKTPOaKyCTUYeCKo-
rO TPakTa, KPOME NONE3HbIX COCTaBNAD-
WnX COAEPXUT PasnnyuHble NapasvTHLIE
COCTaBnAIOWMNE UM UHBIMW CNOBAMM NO-
Mexu («ryn», «poKoT», HaBOAKU OT CUNo-
BbIX ¥ 3NEKTPOMEXAHNYECKMX YCTPONCTB
B HW3KOYacTOTHOI o6nacTy cnekTpa u
T.4.). Xota a1 nomexu obbiyHO pacnona-
raloTcs B TEX 4aCTAX CNEKTPa, KOTopble
HE BOCNPUHMMAITCA YENOBEYECKUM
YXOM, OHW MOFYT UMETL 3HAYUTENbHYIO
aMnInUTyZly U Bbi3bIBaTh UCKAXEHVA Unun
naxe neperpysky 3NeKTpoakyCTuYeckoro
Tpakta. Moatomy ana ocnabneHuna Takux
NOMEX UCMONLIYIOT CnevManbHbie Gpunb-
Tpbl. [na HU3KO4ACTOTHOM obBnacty atn
dunbTpH BHINONHAKT Ha 6a3ze PBY
(SUBSONIC) (2-r0...4-r0 nopsaka) ¢ ya-
crotamu cpesa 15...30 Iy,

Mpy NpoxoxAeHUn curHana yepes
3NEKTPOAKYCTUHECKUI TPAKT OH NpeTep-
nesaet «aedopmaunio ¢pasb» (napasuT-
Hute $hazoBbie CaBUrin). 3TO NPOUCXOANT
13-3a HenuHeitHocTv PYX paspenutens-

HbIX (UNLTPOB, YCUNUTENBHBIX U UHBIX
3BEHLEB. Kpome Toro, “ckasuTs (asosyio
KapTuHY B KOHKPETHBIX TOYKax NpocTpaH-
CTBa MOXET NPOV3BOJIbHOE PA3MELLEHNB
AC. 1na yMEHbLEHNA 3TUX NCKAXEHWI 1
Ans komneHcauny $as3osbix CABUTOB He-
06x0AMMO NpyMeHATL (asocasuranLive
3BEHbA.

Cneunanuctamu otaena MACTEP
KWT 6bino paspaboTaHo yCTPONCTBO Ans
perynmpoBku aTvx napameTpoB curHana
npu NOCTpOEeHUy akTnBHoro cabeydepa.
OHo nony4nno HaseaHue «AKTUBHbIIt 6ok
06paboTku curHana ana cabeydepHoro
KaHana» u npeactaenset coboit Habop
y3Nn0B, NO3BOJIAIOWMX ONTUMANLHO Ha-
cTpouth pexum paboTte cabrydepa u
chopmupoBaTts Gonee ApKyi0 3BYKOBYIO
KapTvHy. YCTPOUCTBO @BTOHOMHO Y Nof-
KnoyaeTca K Tpakty YM cabeydepa.

TexHu4yeckue xapakTepucTuku

Tok NOTpebnernn, MA .........c.oevueeeeenee
Bx. HanpsxeHue (pasmax), B .........
Buix. HanpsxeHue (pa3max), B .
Y1cno BXOAOS .......... 2 (neBwiit, Npasbiit)
Ku cmecutens, a6 . 0 (neBwiit + npasiit)
®UHY (3-ro nopspka):

Ku B nonoce nponyckauus, ab .........

3aryxaHue BHe nonockl, AB/OKT ...

Yacrotbl cpe3sa, Myt 20, 25, 30
®HY (2-ro nopsagaka):

Ku B nonoce nponyckauus, a6 .......... 0

3aryxaHue BHe nonock!, AB/oKT ....... 12

YacTtoTa cpe3a, Ny oo veeeevevennnnnns 30-250
Ku npepycunutens, ab .... ot -20 no +20
Mpepensl nameHenusa ¢aswl, rpan. 0-360
Pa3mepbl NeyatHoit Nnatul, MM..... 97x37

MNpuHuMnuanbHag cxeMa nNokasaHa Ha
puc. 1. AktuBHblit 6nok 06paboTkm curHa-
na ans cabeydepHOro kaHana BLINOSHEH Ha
NEeBATY ONEPaUMOHHBIX yeunutensax DA1.1
- DA1.4, DA2.1 - DA2.4 v DA3.1. Ha OY
DA3.2 cobpaH reHepatop NPAMOYFObHbIX
VMMMYNbCOB, OCYLWECTBNRIOWNIA UHANKALMIO
pexvima paboTbl yCTpoitcTBa npy NOMOLLM
ceeToanoaa HL1 (yactora muraHvs nopsaa-

U6
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ka 5 'u). Ha peanctueHoM penurene R33,
R34 v koHpeHcaTope C17 suinonHeHa wnc-
KYCCTBEHHAS CPEAHSS TOYKA.

Ha OY DA1.1...DA1.4 BbinONHeHb! ABa
6anaHcHbIX Bx0gHb!IX 6noka. Cymmarop
cobpaH Ha OY DAZ2.1. NopobHoe noctpoe-
HWe NO3BONISET UCMOMNBL30BaTL NPaKTUYec-
Ky M0G0 MCTOYHUK (NMUHENHBIN(BIE) BBIXO-
A(bt), Bexoa(et) YM) ans cHaTMs nonesHo-
ro curHana.

Ha QY DAZ2.3 BbInonHeH GhuibTp UHb-
panuskux yacror (PUHY, TpeTbero nopaa-
ka, barrepsopra), NO3BONSIOLMIA MAKCK-
ManbHO 3hGEKTUBHO NCMONL30BATL MOLLL-
HOCTW YCUIUTENS 1 3BYKOMINYHAIOLLEN [0-
noeku. Mpeaycmotpet suibop Heobxoam-
Moit yacToTh cpesa GUHY, a umenHo 20,
251 30y,

Ha QY DA2.4 suinonHeH ¢unbrp HY
(BTOpOro nopsaka, barrepsopra) C pery-
JMpyeMor 4acTOTOW cpesa B npepenax
30...250 I'u.

Ha OY DA2.2 BbINONHEH YCUIUTEND €
nepemeHHbIM KO3hOOUUMEHTOM yCUNeHus B
Avanasode 20 pb ¢ pyHkumen pazonHeep-
Topa. Koadbopuumenr nepepaym -20 ob po-
CTUraeTcs Npu cpeHeM NoNOXEHUN ABUX-
Ka nepeMeHHoro pesucropa. MNpu nosopo-
Te [BMXKa peaucropa sneso (¢asa = 0
rpag.) / enpaso (¢pasa = 180 rpaa.) npo-
MCX0AUT u3MeHeHne KosgpouumeHrTa ycu-

nenus o +20 gb.

Ha OY DA3.1 BuinonHeH perynupye-
Mbiii pasoBpatlarTess, USMEHSIIOLWNIA pasy
nonesHoro curiana s npegenax 0...180
rpagycoe, yto noasonser obecneynTs
«CTbIKOBKY» 3By4aHus cabeydepa ¢ ocrans-
HbIMW 3BYKOM3MYHAIOLWMMU FOJI0OBKAMM.

Ha koHTakTel X9 (+Un), X10 (-Un) no-
AaeTcs HanpsXkeHue nuTanus. MNpu ncnosnb-
30BaHUM MANOMOLLHOMO UCTOYHUKA (NIMHENR-
HbI BbIXOA U T.4.) ¢ anddepeHLmnanbHb-
MW BbIXOAAMM BXOAHOW curHan Ha 6nok
06paboTkn NOJAETCS OTHOCUMTENLHO KOH-
TakToB X1, X5 (nesuivt) n X3, X7 (npasbiit).
Mpw UCMONB30BaHUKW MOLLHOTO UCTOYHUKA
(Bbix0A YM 1 1. 1.) c audpdpepeHymanbHbl-
MW BbIXOZAMM BXOJHOI curHan Ha 6nok 06-
paboTky NOAAETCH OTHOCUTENBEHO KOHTaK-
TOB X2, X6 (nesblit) u X4, X8 (npaswiii).

Mpu ncnonb3oBaHMM ManoOMOLLHOMO
MCTOMHMKA (NWHEWNHBIA BBIXOA U T.4.) C
06bIYHBIMU MOTEHLMANBHBEIMU BEIXOAAMMW
BXOAHOW curHan Ha 6nok o6paboTku nopa-
eTCcs OTHOCUTENBLHO KOHTakToB X1, X5 (ne-
BbIN) 1 X3, X7 (npaewiit), npuyem X5 n X7
HEOBX0AUMO COEIMHUTL C 3EMNEN UCTON-
HWKa nuTanus. MNpy McnonL30BaHUK MOLL-
HOro UCTOYHUKA (Bbix0A YM 1 1.4.) € 06biu-
HBIMU MOTEHUMANIBHBIMU BBIXOAAMU BXOA-
HOW curHan Ha 6nok o6paboTku noaaeTcs
OTHOCUTENBHO KOHTakTOB X2, X6 (nesbiit)

oR<le,
FOHUT
u X4, X8 (npaBbm) npudem X5 n X7 Heo6-
XOAUMO COeAMHUTE C 3eMNIeN UCTOYHMKA
nNUTaHUSI.

C koHTakToB X11, X12 cHumaetcs oT-
GUNLTPOBAHHBIA BEIXOAHOW CUrHan Ans
cabBy(pEepHOro yCMnuMTebHOro TpakTa.

YcraHoBkoi nepemetikv B XP1 BoIOU-
paercs Heobxoaumas yacTora cpesa
DOUHY. MNepemenHbiM peancropom R19 pe-
rynupyercs yacrora cpesa PHH.

MoreHumomeTpom R16 perynupyercs
YPOBEHb BLIXOAHOMO curHana u ero ¢asa
(amckpetHo, 0 wnn 180 rpaaycos), a no-
TeHumMomeTpom R27 - ¢asa B avanasoHe
0...180 mnu 180...360 rpaaycos. MNopo6Hoe
nocrpoexve ¢asospawlarens no3sonser
n3MeHaTL pasy B npepenax 0...360 rpaay-
coB.

KOHCTPYKTUBHO GNOK BoiMONHeH Ha
neyaTHoW nnare w3 ¢HonLrMpPoBaHHOIO
CTEKJIOTEKCTONMTA pasmepamu 97x37 mm.
KOHCTpyKLMS npeaycMaTpuBaEeT ycTaHoB-
Ky Nnarel B KOPMNyC, Ans 310ro NPeaycmoT-
peHbl MOHTAXHBIE OTBEPCTUS MO KpasMm
nnarsl gnameTpom 3 mm. BHewnHuii sup yc-
TPOKCTBA MOKa3aH Ha puc.2, nevarHas
nnara Ha puc.3, pacnosioxeHne 3nemeH-
TOB Ha puc.4.

Yro6bl CAKOHOMUTL BPEMS 1 M36aBUTL
Bac ot pyT1HHOIM paboTkt o noucky Heo6-
XOAMMBIX KOMNOHEHTOB W M3rOTOBNEHWIO
nevyarHon rnare, MACTEP KUT npegna-
raet Habop NM2117. On cocTour 13 3a-
BO/CKOM MEYaTHOM nnarel, Bcex Heobxoam-
MbIX KOMMOHEHTOB, pykoBoacTBa no céop-
K€ U HACTPOIIKE YCTPOMUCTBA.

«AkTUBHEIA 6nok 06paboTkm curHana
Ansi cabeygepHoro kaHana» NM2117 xopo-
wo 3apexomeHaosan cebs npu pabore co-
BMECTHO C MOLLHLIMW YCUIMTENSIMM HU3KOV
yacroret MACTEP KUT: NK057, NM2011,
NM2012, NM2031, NM2032, NM2033,
NM2034.

Bonee nogpo6HO 03HAKOMWUTLCS C ac-
COPTUMEHTOM U TEXHUMECKMMM XapakTepu-
CTUKaMM MOXHO C NMOMOLWbLIO Karanora
«MACTEP KNT» 1 Ha Hawem cavite hitp:/
/www.masterkit.ru, B KOTOpbIX NpeacTas-
NeHO MHOTO NONE3HOW MHPOpPMaUMK No
3NeKTPOHHBIM Habopam 1 moaynsimM MAC-
TEP KWUT. Ha carite npueeaeHL! anpeca
MarasvHOB, rae MOXHO KyNinTb 3JIEKTPOH-
Hbte Habopb! M MoAyu, paboraeT «KoHpe-
peHLMS» N 3NEKTPOHHAS NOANMCKA Ha pac-
cbUiky HosocTel. B paspene «KUTh! B Xyp-
Hanax» NPeaNoxeHs pagMoTexHUYecKue
cTaThM C ONUCaHUEM HOBbIX paspaboTok (¢
NPUIOXEHNEM CXEM M YEPTEXEN NEYaTHbIX
nsiar), B Apyrvx pasgenax canra conepXmr-
C$l MHOTO NONE3HOM MHpOPMaLmn ANA cne-
unanmcTos v paguoniobutenei.

Haw accopTUMEHT NOCTOSHHO paclm-
pserca M AONOAHAETCS HOBWMHKamK, CO-
30aHHBIMWU C UCMONBE30BAHUEM HOBEWLLINX
H0CTUXEHWIA COBPEMEHHO CXEMOTEXHUKM
M 3NEKTPOHUKM.

Habopul u mogynu MACTEP KUT u
XypHanb! «Paguoxo66u» nokynawre B Ma-
rasuHax pagvoperanei sawero ropona.

ngumeanue penakuyn. C yensio Mu-
HUMM3aLMY MCKaXEHN pexkomeHgyem ao-

6asurs peauctops! 1...3 kOM ¢ Bbixogos OY
Ha obwuii nposoag B COOTBETCTBUYU C
Datasheets na ncnons3osanHbie OY.
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Anpeca HEKOTOPbIX Mara3svuHOB, CNEeLUasM3upYyoLLUXCH HAa NPOAYKLUMN

MACTEP KUT

YKPAUHA

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

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

Kues, yn, Sipocnasoa Ban, 28, riomelLeHme cepeUcHoro LeHTpa
«SAMSUNG»; yn. YiumHekoro, 4, pbiHok «Pagyomobutent», Top-
rosute mecta Ne 43, 44.

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

Kwes, yn. Jertapesckas, o. 62, 5-i1 arax, opuc 67. Ten/dakc:
(044) 495-21-09, 495-21-10, pbiHok <Paanomoburens» (yn.Yumu-
cKoro, 4), Toprosbie mecrta Ned5,46,47.

«HukC», e-mail: chip@nics.kiev.ua , http://www.nics.kiev.ua
Kuee, yn.®nopenumu, 1/11, 1 arax, 24. Ten: (044) 516-47-71,
290-46-51, puiHoK «Pagmonioburens» (yn.YWMHCKoro, 4), Topro-
Bbie mecta Ne 108, 109.

POCCHA

«MuTpaKou», e-mail: mtk@mitracon.ru

Mockea, 3-11 MNasnosckui nep, 0. 14/18, crp. 1. Ten: (095) 959-
83-85, Ten/dake: 959-90-66, 959-96-32. Mpoesa ao 1. m. «Cep-
nyxoBckas», «Mageneukan», nanee 10 MUH. NMELKoM.

«Hun u flun», e-mail: sales@chip-dip.ru, www.chip-dip.ru
Mocksa, yn. Berosas, a. 2. yn. N'unaposckoro, 4. 39. Ten. equ-
HOI cnpaBouHoi: (095) 945-52-51, 945-52-81.

«MUTUHCKHIt» paguopLiHOK, mecTo C19. Buisecka «MacTep Kut»,
Mockea, npoesg, A0 CT, M. «TyluMHCKas», aBT.2 MY MapLUpy THbIM
TaKcu Ao paamopkiHka. Bpems paborsi 10.00 - 17.00 (exepnHeBHo,
6e3 BriXoaHbIX).

«L{apuubino», papvopeiHok, mecTto 126.
Mocxkea, npoesg no cr. meTpo «LlapuumHo», nanee netukom 5 muH.
Bpewmsi paboti: 9.00 - 16.00 Ges BLIXOAHbIX.

«Ha Moxaitke», papuopbiHok, nae. 14/22.

MockBa, npoeag [o cr. m. «Knesckas» unm «MonosexHas», na-
nee GecnnarHbiM 3KCAPECCOoM A0 medenbHoro marasuHa. - Bpems
pabotbi: 9.00 - 18.00. BLIXOLHON AeHb: NOHeOENbHMK,

«lMoceInToprs, HAGOPHI NO NOYTE HANOXEHHBIM MNATEXOM, E-Mail:
post@solon.ru, hitp://www._solon.ru
Mockea, 111401, r. MockBa, a/sa 1. Ten. (095) 304-72-31.

«Mera-3nekrpouuka», e-mail: info@megachip.ru, www.icshop.ru
- Marasuy anekTPOHHbIX KOmrioHeHToB on-line

C.-NeTtep6Gypr, yn. Bonblias MNywkapekas, 4. 41 Ten: (812) 327-
32 71, daxc: (812) 325-44-09

«MoTok», e-mail: escor_radio@mail.ru

Bapwnayn, yn. Turoea, a. 18, 2-oi arax. Ten. (3852) 33-48-96,
36-09-61
«3nexTpoMapkeT», e-mail: elektro@eastnet.febras.ru,
www.elektro.febras.ru

BnapmeocTok, [NapTusaHckuii npocnekT, 4. 20, k. 314. Ten: (4232)

40-60-03, ¢axc: 26-17-27

«ChipSet», e-mail: chipset@interdacom.ru
Bosrorpap, yn. Netporpagckas, o. 3. Ten: (8442) 43-13-30

«Merarpon», e-mail: 327 1@mail.ur.ru
EkaTepunbypr, yn. Maneiwesa, n. 90. Ten: (3432) 56-48-36

«Paguokny6», e-mail: rclub137@aspol.ru
Mypwmawuck, yn. lNanawuka, o. 5. Ten: (8152) 45-62-91

«Papuonaeka», «PanuoTexuuka», «31eKTPOoHuKa» CeTb Marasu-

HoB, e-mail: nafikof@radel.kazan.ru

Ha6epexuvie Yenubl. Ten. eauHoil cnpasouHol; (8552) 42-7 -
04, 42-02-95

«flenetay, e-mail: vic@nvkz.kuzbass.net, http://www.delta-n.ru
Hoeokysweuxk, yn. Boposckoro, a. 13. Ten: (3843) 74-59-49

«Paguorexumkar, e-mail: wolna@online.sinor.ru
Hoeocubupck, yn. Nenuna, a. 48. Ten/dakc: (3832) 54-10-23

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

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

«PaguoTtoBapei», e-mail: stavtvti@mail.ru
Craeponosnsb, yn.Josatopues, 4. 4a. Ten: (8652) 35-68-24

«Tenesanyactu», e-mail: koketka@koketka.stavropol.net
Craeponons, nep.Hephsxosckoro, 4. 3. Ten: (8652) 24-13-12,
¢akc (8652) 24-23-15

«PapuopeTtanu», e-mail: alexasal@infopac.ru
ToneatTy, yn.Pesonioumonnasn, o. 52. Ten: (8482) 37-49-18

«DNeKTPoHHLIe KOMI‘I\OHEHTI:I", e-mail: impulse@infopac.ru
TonearTuy, yn. O3epxuHckoro, a. 70. Ten: (8482) 32-91-19

«Papviomapker», e-mail: radiom@tula.net
Tyna. KpacHoapmeickuid npocnekT, 4. 7, odpuve 1.12. Ten. (0872)
20-01-93

«Cawar, e-mail: vissa@sibtel.ru
Tiomewus, yn. Tyneckas, 0. 11. Ten/dakc: (3452) 32-20-04

«DnexTpouukar, e-mail: bes@diaspro.com
Yda, np.OkTa6ps, o. 108. Ten: (3472) 33-10-29, 33-11-39

«TB Cepeuc», e-mail: tvservice@pop.redcom.ru
Xa6apoeck, yn.LLeporosa, 4. 75, od. 13. Ten: (4212) 30-43-89
BENAPYCb

Mumnck, npopaxa nog, 3akas, cpok 0o 5 pren. Ten. (375-17) 288-
13-13, 282-03-37, mo6. 8-029-682-03-37.

BpecrT, yn. Forong, a. 82. OA0 «Jlebenk». Ten. 26-31-06.

Fomesn, yn. Untepraumonanetasn, n. 10, marasmn «DAEWQO».
Ten. 8-029-651-39-17.

Mo3bipe, yn. 4. Konaca, o. 21. YN «fana».
Ten. 8-023-51-2-64-74.
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JlamMmnoBbIn Kanenpockon

(Mpononxenue. Havano cm. «PX» Ne2, 3, 4, 6/2001, 1, 3, 5, 6/2002, 2, 3/2003)

PaccmoTpeHHblit Bollue SE yeunntens nme-
eT HepoCTaToK, CBOWCTBEHHLIN MHOIMM MO-
AensiM OOHOTAKTHLIX NamMoBLIX YCUNUTEnem
- OrPaHUYEHHYI0 BbIXOAHYID MOWHOCTL. 310
BbIHYXA2ET NPUMEHATL B TPakTe 3BYKOBOCI-
pou3BeneHns IOBONLHO 0POrMe akyCTUYec-
KU€ CUCTEMBI BLICOKOW HYBCTBUTENLHOCTH. B
HEKOTOpOW CTeneHn oboinTH AaHHOE 3aTpya-
HEeHMe MOXHO YCTaHOBKOWM BTOPOW BbIXOAHOM
namnel nNapannensHo nepsow. Mpu 3TOM ux
NapameTpbl CTAHOBATCA 3KBUBANEHTHLIMN Xa-
PaKTEpPUCTUKaM TakOW Namnbl, Y KOTOPOW:

a) CTaTU4ECKMi Ko3GGULMEHT YCNeHus |
OCTancs NpeXxHumMm;

6) Kpy™M3Ha xapakTepucTuku S yBenuuu-
nace oo 2S;

B) BHYTpeHHee conpoTtuBnerHue Ri cHuau-
nocs a0 0,5Ri;

r) BbIXOAHAA MOLLHOCTL BO3pOCna Moyt Ao
2PBbiX.

Bce 3tn dakTopbl cHuxaloT TpetoBaHus,
npepbsiensemsle k AC. B Hawem cnyyae xa-
paKTepuUCTUHecKas HYyBCTBUTENLHOCTb MOXET
6biTh ymeHbuieHa ¢ 93 16/81/m no 89-80 n6/
B1/m. U x0Ts B aynvMogunbCckoi nuteparype
napannenbHoe BKNIOYEHUE aKTUBHBIX 3NeMeH-
TOB HaCTO noaBepraeTcsi KpUTUKE, BCE Xe
BECbMa aBTOPUTETHLIE GUPMBI HEepeako Npu-
MEHSI0T NoAo6HOE NOCTPOEHUE BLIXOAHOIO
Kackana. 310 XOpOLUO MOXHO BUAETbL Ha Npu-
mepe ycunutenein ot «Audio Note» monenu
P1SE (2xEL84); P2SE (2x6L6GC); «Manley
Audio Labs» SE/PP 300B Retro (2x300B);
«Kondo» On Gaku-lf (2x211 \ VT4C) v mHo-
rvx apyrux. Mostomy ke crout GosTeea na-
pannensHOro BKRIYEHWS naMmr, a nyyule BHU-
MaTenbHO PacCMOTPETL rMaBHble CNOCOGH!,
nossonsiowmMe MMHUMU3MPOBaTL NOCRes-
CTBUSI NPOM3BOACTBERHO-TEXHONOMMHYECKOTO
pa3bpoca xapakTepuCTuk BXOASLUMX B OKO-
HEeYHbIA KacKa[, 3NeMEHTOB.

npuHuunuaanaq CXeMa BbIXOAHOro Kac-
Kana, B KOTOPOM NPUMEHSETCR napannenb-
HOe BKJIOYEeHUe NyveBbiX TEeTPOROB Tuna
6MN7C, npuBeneHa Ha puc. 60. Kackanw npes-
BapUTENLHOIO YCUNEHUS CUrHanoB NONHOC-
ThI0 WAEHTUYHB! TAKOBLIM Y NpeabayLuero
annapara (puc.51B «PX» 2/2003, ¢.57 1 «PX»
3/2003, ¢.50) 1 No3ToMy YCNOBHO HE NoKa-
3aHbl Ha pyUCyHKe. MakCuManbHO COXpaHeHb!

M NO3MLMOHHEIE 0603HaYeHNUs 3NEMEHTOR.
Vckniouenve cocraBnseT AONONHUTENbHLIN
pesucTop Ra, 0 HasHauyeHun koToporo Byner
CKa3aHO 4yTb Huxe. KOMMNOHEHTH kackana,
OTHOCSILMECH KO BTOPOI napannensHoi nam-
ne, BbigeneHbl 3HAYKOM «'»,

ToqHO Tak xe, Kak 1 B NpeabiayLemM Bapu-
aHTe ycunurensi, NpenyCMoTpeHa BO3MOX-
HOCTb paboThl BLIXOAHBLIX NaMn B TPEX pas-
NVHHBIX BKAKOYEHMsX. Mi3aMeHeHns nocTpoeHust
CXEMbl OKOHEYHOro Kackaaa oCyLeCTBRsIoT-
Cs C NOMOUW,bI0O COBMELWERHOI0 raneTHoro
nepeknoqarens SA1.1- SA1.2 - SA1.2° . MNo-
CKONbKY AfIMH2 NPOBOAHWKOB KOMMyTUpYE-
MbIX Lienen AomkHa BbiTb MUHUMAanbHOW, Nyy-
we Bcero, ecny SA1 Gyner TpexranertHbiM.
Bnpouem, He ByaeT 6onbwoin Genbl, ecnu
BOCrONb30BaTbCR U ABYXNNATHBIM. B Takom
cnyyae nepBas raneta BHLINONHAET Ponb
SA1.1, a BTopas - SA1.2 1 SA1.2". Mpu 310M
HY>HO BHUMATENbHO CneinTb, 4TO6H HU Npy
Kakmx paboumnx NONOXEHUSAX NepexnoHarens
uenm, oTHocswmecs K SA1.2 u SA1.2°, uukor-
A2 He 3ambikanvcb. Bonpockt kauecTBa naH-
HOro anemMeHTa v npobnemel NOCTPOEHUs CTe-
peo¢ORMYECKOro annapara yxe paccmarpm-
Ba/MCb, TAK 4TO NOBTOPSTLCS HE UMEET CMbIC-
na.

V13 NpUHUMNUansHOM CxemMbl XOpoLwo BUL-
HO, 4TO pe3ucTop yreukn R10 - coBmelyeH-
Hbd ans 06enx namn. W xoTs cornacHo cnpa-
BO4HbIX A2HHBIX ny4eson TeTpon 6MN7C nonyc-
kaeT paboTy B yCMnUTENbHbIX Kackaaax ¢ aB-
TOMATUYECKMM CMELLEHNEM NPY CONPOTUBNE-
HUKM B uenu ynpaensiowen cetku 1o 1 MOwm,
BCE Xe XenaTrenbHO MMETb XOTs Gbl ABYKpaT-
HuI 3anac. Mo atoi npuinHe R10 no cpae-
HEHUIO C NepBOHauanbHbIM BAPUAHTOM CXe-
Mbl 6bin ymeHbLLeH B 1,5 paza. CHuxeHve co-
NpOTMBRERWs yTeuky notpetoBano ysenuue-
HWUS @MKOCTW PasaenvTenbHOro KOHAEHCATo-
pa C4 no 0,33 mMk®d, 4TO NO3BONMAO COXpa-
HWUTb HaCTOTy cpe3a uenoyky. B uens nepeoii
CETKM BbIXOAHLIX Namn BKAIOYEHb! aHTunapa-
3uTHble pe3nctopsl R11 M R11°. Onm pazaens-
Hble ans obenx namn. PasfieneHbl Takxe u
uenu akpaHHbix ceTok VL2 n VL2'. ing aTtoro
ncnone3ylTca aApa pesucropa R15; R15'.
Bnaroaaps Takon mepe ynaercs HacTUyHO
KOMMNEHCMpPOoBaTh pasbpoc xapakTepucTuk

OKOHeYHbIX namn. MocnenHee

+2508 1 +2905 {Fa CTano BOSMOXHbIM oA BO3-

c3 LL 'ﬁ‘ nencrtemem mectHon OOC

470 18k SAL1 ymMepeHHoi rnybuHb, BO3HW-

MK I Kaluen 3a cueT nagesmns Ha-

T RH npsxeHus Ha TOKoOrpaHuau-

Balowmx pesmncropax. C atomn

K npen. _l+2758 stlx xe uenbio VL2 n VL2' umeior

xackagy VL2 VHAMBUAYanbHHE KaToAHbIE

eN7C R15 ueny. HoBbIMK 3/leMeHTamu B

:%‘:) R (773 220 HUX SiBﬂﬂIOTCﬂ pesncTopb R

P 2K | I n Ra’. MNMockonbky ORM He 3a-

—{—1 WYHTMPOBaHH KOHAEHCATO-

pOM, 32 WX CHET BO3HUKAET

R10 mectHas OOC kak no nocto-

220 SHHOMY, T2K M N0 NepeMeHHO-

Rg My TOKy, 4To obGecneynBaer

SA12 20 SAT. 2, ypaeHupaHve ko3bbduumneH-

} TOB YCUNEHNS BbIXOAHbIX

namn. AHanoruyHbie mepbl

LIMPOKO MPaKTUKYIOTCS B U3-

R12*|-[R13*]-|R14"] L ri2[|ri3]] R14 Aenusx U3BeCTHLIX 3apybex-

130 || 160 ] 180 130 160 180 _J-' HbIX DUPM, XOTS Gbl TOM Xe
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«Audio Note». MNapu «3ep-

x638 X638 KanbHbIX» NETANEeWn, CKaxem

C5 - C5'; R11 - R11° cnepyet

. AUDIO HIGH-END

Cranucnas CumynkuH, r.Andesck JlyraHckoii obn.

oTo6parb C NOMOLWbI0 TOYHOrO UMGPOBOro
npubopa co B3anuMHbIM Pa3bpocoM, He npe-
BoiLwaoumm 1%. OHM yCTahaBnMBaKOTCS B CXE-
My NOCReaHnMK Npy perynypoBeke annapa-
T2, 4TO CBA3aHO € HeoBxoaMMOCTLIO oT6opa
naps! namn V0L2; VL2,

Ecnn y Bac ectb BO3MoxHOCTb OTO6paTh
6M7C ¢ nomouwbio cneunannanpoBaHHOro
CTEeHAa 1 NPY 3TOM «NPOrHaTb» UX HE TONBbKO
B CTATU4ECKNM PEXUME, HO 1 B «AMHaMUKE»,
TO 3anavBaiTe KatoaHble Pe3NCTOpL! Cornac-
HO NPUHLUMNWAnNLHOM CXeme C yKa3aHHOM
BbiLIE TOYHOCTBIO, & OKOHYaHWe ab3aua Bnon-
HEe AI0NyCTUMO He yutaTtb. OiHaKO Y MHOMMX
paavonibutenen Takoro npubopa HeT, u
AEe1CTBOBATL NPUAETCS ONUCAHHBIM HUXE Me-
TonomM. BHavane «ropsuvie» BHBOAH pPeE3VC-
TopoB R15 u/unm R15' nepenavBaioTcs Ta-
KMM 06pazom, 410661 NPy NKBOM NONOXeERUKU
SA1.1 coxpaHsnocb TETPOAHOE BKIOHEHUE
OKOHeuHbIX namn. [lanee Ha mMeCTO Kakoro-
H1MByanb KaroaHOro pesucropa, AoNyCcTUM
R12, Bxnioyaerca conpotuBneHve 150-160
Om mouyHocTbio 2 BT. Bepem niobyo namny
13 uMmeloLLerocs 3anaca, ycraHaenmpBaem ee
Ha MECTO 1 KOPPEKTUPOBKOY COMPOTUBIIERUS
R12 nonyyaem aHoaHbliA TOK nokosi 72...75
MA. V3meneHnem R13 nobvBaemcsa Toka B
uenn aHopa 50...52 MA, a R14 - 23...25 MA.
Tenepb 13 umelowmxcs B Bawem pacnops-
xeHuy 6M7C orbupaem napsl, a ele nydwe
rpynnel u3genunin, obnaaalouimx 0AMHaKoBbi-
MU XapakTepuCTUKamy BO BCEX TPEX NONoxXe-
Huax nepeknosarens SA1.2. Bo epems artoin
onepaumn HeobxoaMMO TLLATENbHO KOHTPO-
NMpOoBaTtb TOKM aHOAA W 3KPaHHOW CEeTKM, a
TaKkxe NaaeHue HanpsaxeHus Ha KartoAHbIX
pesncTopax. JJonycTrmbiii pastpoc napamer-
POB COCTaBnsieT +3%, XOTs, KOHeYHO, nyye,
ecnu yaaercs otobparb KOMMOHEHTbI € TOM-
HOCTLIO 1%. Takme Tpe6oBaHus nerye BCEro
yAOBRETBOPUTD, KOrAa AeTanu npuHannexar
K 0AHOWM napTum n npownu 10T e OTK. Co-
BeT uMeTb Gonee oAHOW Napb! namn, nyctb
A2Xe 3TO KONMNECTBO HEHETHOE, NErko OOLAC-
HU*** BEAb COBMNafenne napameTpoB B CTatu-
HEeCKOM pexume eLe He rapaHTUpyeT uaeH-
TUHHOCTb AMHAMUHECKUX XapakTepucTuk. Mo-
MYTHO OTMETMM, 4TO BLIXOAHOW TpaHchopma-
TOp paccunTaH Ha paboTy € ABYMS namnamm,
OQHaKo, Ha CTaTtn4ecK1e peXumel 3TO COBEp-
LeHHO He CKasblBaeTcs. 1o 3aBepLIeHny nNpo-
Lenypst ot60pa cneayer BOCCTaHOBUTD LLUTaT-
Hoe BkAyeHne SA1.1, nocne yero Gepercs
OAVH 13 NPOBEPEHHbLIX TETPOAOB M yCTaHaB-
nueaetcs Ha mecto VL2. KoppeKkTUpOBKOH
KaToaHbIx pesucropos R12...R14 neobxoau-
MO I0BUTLCS TOK2 NOKOS, PaBHOro 72...75 MA
BO BCEX TPExX BapuaHTax CXembl OKOHEHHOro
kackana. [lanee namepsieM NonyyeHHble Co-
NPOTUBNEHNS WU 3ananBaemM TOYHO TaKue Xe
Ha mecto R12' - R14’, a 3aTtem ycraHasnmea-
eM Ha MeCTO BTOPO# TeTpoa. Tenepb HyXHO
NPOKOKTPONMPOBaTh Pa3bpoc XapakTeprcTK
VL2 n VL2 mexay coboi npu Bcex Tpex no-
noxenusix SA1. fJonyctumoe paccornacoea-
HWe - nepBoHajYansHas HeMAEeHTUYHOCTb Na-
pameTpoB 6IN7C nnioc norpeLHocTb KOMNOo-
HEHTOB, BXOASWUWX B OKOHEYHHIN Kackaa.
BrnonHe BO3MOXHO, 4TO BO Bpems AaHHOM
onepauum NpousoaeT 0TOPakoBKa OAHOro-
[BYX 3NEKTPOKHO-BaKyyMHbix nprbopos. Mo
NOCTUXEHNN HeOOXOAMMOro CornacoBaHus
CTaTUNECKMX PEXMMOB MOXHO NPUCTYNaTh K
npoeepke paboThl Ha AMHAMWYECKOM CUrHa-
ne. [ina aT0ro Ha BXoA YCUnUTENs OT reHepa-
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AUDIO HIGH-END

TOpa NOAaeTcs CUHYCOUAANbHLIV CUrHan Ya-
croroit 1000 lNy. Ero HanpsxeHue nepsoHa-
HanbHO AONXHO coctaenate 10% OT HOMU-
HanbHOro, Aanee 25%, 50%, 75% u, HakoHetl,
100%, npuyem Npy KaxaoMm 3Ha4yeHnu ypoB-
HR CUrHanNa cxema «NPOoroHsieTCsA» B TpexX pe-
Xumax paborbl OkoHewHOro kackana. KoHr-
pOnL OCYLLEeCTBASIETCS NYTEM U3MepeHus Ha-
NpsHKeHUs! BLICOKOOMHbIM BOIbTMETPOM nepe-
MEeHHOrO TOKa HenoCpeACTBEeHHO Ha Karopax
VL2; VL2'. lNone3Ho y3HaTb BEnuuuHy nepe-
MEHHOro HanpPsXeHus) Ha aHOAHLIX U 3KpaH-
HbIX CETKaX BbIXOAHLIX Namn, eCNu, KOHe4HOo,
Baw npubop no3sonsier Takoe caenarb. [laH-
Has onepauus no3sonsier 6onee TOYHO OTO-
6parb napy 6M7C, HO TONbKO He 3abuiBaiite,
4TO NOCNE KaX a0l 3aMeHbl BHavane cnepnyet
NPOBEPUTL UAEHTUYHOCTb CTATUMECKUX PEeXU-
moB. W nocnepHee: BO BpeMsi KOHTPONA Xa-
pakTepucTMK Nnamn Ha AUHaMNYECKOM CUMHa-
ne Heobxoaumo HabnoaaTs GopMy BLIXOAHO-
ro HanpsHXXeHus ¢ NOMOLLLI0 ocumnnorpada,
4T06bl He «3arHaTb» ycUNUTenb B OrpaHuye-
HUe.

BuixonHOM TpaHcdopmaTop npegnara-
eMoro annapara BeinonHeH Ha 6ase ceppey-
HUKa U3 LL-06pasHbix LWTaMnNoBaHHbIX Nna-
CTWUH OT JaBHO «nouuBllero B 6o3e» nony-
NpodeCcCUOHANbHONO «namnagHuka» aanag-
Horepmanckoil ¢pupmbl Dynacord. Tonwu-
Ha NNAacTUH HECKONbLKO HeoBbliHa 1 COCTas-
nser npumepHo 0,203 MM, 4TO NpUMEPHO
pasHsieTcs 1/125 poiima. Bonee getanbHoe
M“ccnegoBaHue reoMeTpuHeckux pasmepos
MarHMTONpoOBOAA C NOMOLLLIO U3MepUTeNb-
HOrFO WHCTpyMeHTa, 6onee TOYHOrO, 4em
npocTas nuHeika, HaTONKHYNO Ha BeCbMa
WMHTEPECHYIO MbICb. [leno B TOM, 4TO NoYTH
Bcs EBpona, B T.4. U Fepmanug, yxe AaBHO
nepeluna Ha MeTpuHeckylo cuctemy. Tonb-
KO B BenukoGpuraHuu u, no-moemy, B Vip-
naHOmMM 10 CUX NOP MCNONL3YIT cUCTEMy
MoliMOBYI0. BCce aTW pe3ynbTrarbl BNOAHE
MOryT, NpaBaa KOCBEHHO, CBUAETEenbCTBO-
BaTb 06 aHrNUIACKOM NPOUCXOXAEHUU Xe-
nesa unu TpaHcdopmaropa. C noMOWbIO
cneyuanbHOro cTeHaa NPULINOCL CHATb
3NeKTPOoTeXHUYECKUe XapaKTepucTuky «3a-
MopcKoro uwyaa». OHU okasanucb cnepyio-
LWUMU:

a) 3aBUCUMOCTL oBparumoit MarHUTHOR
NPOHULAEMOCTU OT HanpsXeHHOCTU noj-
MarHuuuealoulero nons (B crapou nurepa-
Type NO MOTOYHLIM U3fenusm 3TOT napa-
MeTp MMEeHOBancs «AeicTByoUas MarHuT-
Has NPOHMLAeMOCTb») NPU NOCTOSIHHOM
NOAMArHUNMBAHUM [, U ONTUMANBEHOM BO3-
OYLWWHOM 3a30pe OKasanacb Takow: Npu Ha-
npsixenHocTy nons ot 500 po 3000 A/m
(5...30 aw_/cM) cOOTBETCTBOBana TakoBOW
y ropsuekaTaHoi cranu mapku 1562 (cra-
poe o6o3navenue 346); Gonee 3000 A/m -
coBnana c 3411 (3310);

6) 3aBUCUMOCTL AUHAMUYECKON MarHuT-
HOI NPOHUL@EMOCTU OT aMNAUTYAb MarHUT-
HOW MHAYKUMM U Hanps>XXeHHOCTU noamar-
HUYMBaKLLEero nons, B obuem-to, nogreep-
[uvna pesynbTaTbl 3KCNEPUMEHTOB N.«a». B
cnabbix NOnAX XapakrepucTUKW oKasanucb
Bauxe k 1562, a B cunbHbiX - kK 3411, T.€.
3aHANU NPOMEXYTOYHOE NONOXeHue;

B) XapakTepuCTUKN OCHOBHOW KPUBOW Ha-
MarHu4uBaHusi NPakTU4ecku coBnanu ¢ Na-
pameTpamy XONOAHOKaTaHbIX U30TPONHBIX
(ManoTekcTypOBaHHbIX) cranei Tunoe 2211;
2212 (31300, 31200);

r) KO3PUUTUBHAS CUNa OKasanacb paBHa
0,8 A/Mm, T.e. HEMHOIO HUXe, YeM y TpaHc-
¢opmaTopHbIX cTanei, U npubnuxanuce K
TakoBOW Yy nepmannoes mapok 77HM/,

81HMA;

1) yoensHule notepy Ha vacrorax go 1000
Iy 6biny NPakTUYEeCcKU MAEHTUYHBI C 9TaNOH-
HbIM 06pPa3LoM, BHINONHEHHBIM U3 XONOAHO-
KaraHoW aHW30TPONHOW (TEKCTYpOBaHHOWM)
cranu 3414 (9330A). Ha 6onee Boicokux (20
k") BIUIpBIW cocraeun B 3,2 pasa.

Bce UcnbiTaHus NPOBOAUNUCH B CTaHAap-
THBIX YCNIOBUSIX, NPEAYCMOTPEHHbIX Npeanu-
canusmu cnegywowux FOCTos: 802-58;
9925-61; 19693-74; 19880-74; 21427 .7-75,
21427.1-75; 21427.2-75; 21427.3-75;
21427.4 -75. Cronb noppo6Hoe onucaHue
CBOWCTB Marepuana faHo ¢ Tem, 4robel pa-
pvonioburens, 06bMHO OrpaHUYEHHbBIN B
BO3MOXHOCTSIX BbifOpa cepaevHuka, yse-
peHHee OpVEHTUPOBANCS, KOrAa NOABUTCS
cnysait Nony4YuTb MarHUTONPOBOA, «NOJ, 3a-
Kaa».

FeomeTpuyeckne pasmepsl GUPMEHHOro
cepaevHVKa NPakTUYECKU NONHOCTLIO COOT-
BETCTBYIOT NPUHATHIM A5 OTE@YeCTBEHHOrO
marumuTonposoaa YUWI30x60. Mocnennuit
MMeeT cnefyloujMe OCHOBHble rabapuTbi:
paamepsl OkHa 53x19 MM (PupmeHHbIi
2,1x0,75, 3peck M panee B gioimax); nno-
wagb okva 10,1 cm? (1,575); obwas nno-
wagb ceueHusl LeHTPansHoro KkepHa 18 cm?
(2,88); aktuBHas NNOLaAb CEYEHUs LEeHT-
panbHOro KepHa npu koa¢gduurenTe 3anon-
nenus 0,9 - 16,2 cm? (2,6); cpenoHss anuHa
MarHuTHO cunosoit nuuuK 16,9 cm (6,65).
MAMNOpTHLIA Kapkac BbINONHEH C Takumu
napametpamu: wupuHa 48,26-48,3 mm
(1,9); rnybuna 17,53 mm (0,69) nnowanb
okHa 3,33 cm? (1,311); Tonwmna BHyTpeH-
HUX CTeHOK, 0Bpa3ylowmMx runb3y, no apy-
romy «fAHO» kapkaca 1,27 mm (1/20); Ton-
wHa 6okosbix we4vek 1,693 mm (1/15); ma-
Tepwan - NpeccoBaHHas nnacrmacca, map-
KY KOTOPOW NOgpYyqHLIMU CpepacTBamu on-
penenuTb He yaanock. Hafio OTMETUTL, YTO
CTaHaapTHLIM KapKac, KOTOPLIM KOMNAEKTY-
ercs OTevYecTBeHHbIli MarHuTonpoBoA, He
roouTcsl, NOCKONLKY OH UMeeT 3aMeTHO
MEHBLUYIO NIoLWaas OKHa, a BeAb fiaxe npu
vcnonb3oBaHuu GUPMEHHOro U3penus 3a-
NoNHeHWe NoNy4Unoch B caMoM ByKBanbHOM
CMbICNe 3TOro CnoBa «BnpuTbik». NoaTomy
[aHHyl0 fetant Bam npuaeTcs U3rotoBuTb
camocToaTenbHo. B kavecree marepuana
N9 3aroToBoK, 06pasylolmnx runbay Kapka-
ca, cneayeT BOCMONb30BATLCS 3NEKTPOTEX-
HUHECKUM CTEKNIOTeKCTONUTOM TONLUHON
1,2 mM. Mepep paboroil nuCcT HeobxopMMo
TUWATeNbHO NPOMEPSTb B HECKONbKUX Mec-
Tax, nockonbky MOCT ponyckaer OTKIOHe-
Hue no TomuuHe 0,2 MM, U BuIBpaTts yuac-
Tok 1,2...1,3 MM 1 yXe 13 Hero BLIKpansarb
3aroroeku. [lns GOKOBbLIX iliedeK TonumHa
TOro Xe Marepuana gonxHa 6uTb B Nnpege-
nax 1,8...2,0 mm 1 nogbupaercs U3 CTaH-
AapTHOro 2-mM nucra. Pabora ponxHa BeiTb
OCyLLeCTBNEHA O4YeHb TILATENLHO U akKypaT-
HO. Maneliluve nepekochl U OTKNOHEeHUs
pa3mepos Gonee yem Ha 0,1 MM He pgonyc-
TUMBI, 4TO NPY HANWYUU XOPOLLEro UHCTPY-
MeHTa, a TakxXe CpaBHUTenbHo Hebonbluo-
ro NPaKTUYECKOro HaBblka BNONMHe BbINOn-
Humo. Mocne c6opku kapkaca Bce wWenu,
HEepOBHOCTU U T.Nn. HeoBGxopWUMO 3agenarb
anoKcuaHoOW wnatneskol. MNMocnepgHo0
MOXHO NONY4YUTb 3aMeluMBaHUEM SNOKCu-
HOFO Kiiest CO CTEKNOTeKCTONUTOBOW NbiNbiO,
ocTaBleics nocne BoINUNWBAHUA 3aroTo-
BOK, f10 rycToThl 3y6HOM nactul. Mpwu pa6o-
Te NOMHUTE, YTO CTeKnoTeKCTonuToBas
Nbib ABNSETCH BPeaHOW 1S 300POBba U NOo-
3TOMY CaMbiM Tl aTensHeIM 06pa3om usbe-
raiiTe ee nonagaHus B OpraHsl AbixaHus. He-

pea 48 yacos, T.e. N0 OKOH4aHWK Npotiecca
NONHOW nNonvMepu3ayun, ycrpaHute Bce
HannblBbl, HEPOBHOCTU U T.N., BbiBEAUTE
APAMbIE YIbl, @ TakXe BHUMaTENbHO Nof-
roHWTe OCHOBHble paamepsl. Coobualo ra-
6apuTbl NPaBUNBLHO U3rOTOBNEHHOTO KapKa-
ca. lLMpuHa no BHYTPEHHUM NOBEPXHOCTAM
weyek 48,0...48,1 MM, 1o BHELUHWUM - He 6o-
nee 52,3 MM B 3aBUCMMOCTU OT TOMLLMHGI
marepuana. (ny6uHa no cTopoHam, orpa-
HUYEeHHBIM BOKOBBIMM CTEPXHSIMU LLI-06pa3-
Heix NnacTui, 17,5...17,6 mm. Mo asym apy-
MM cTopoHaMm - 25...30 mm, 4TO onpegens-
eTCH TONbKO KOHCTPYKTUBHBIMU cooBpaxe-
HUSMU. BHYTpeHHWe paamepbl runb3ol
30x60 MM ¢ monycTMMbIM OTKIOHEHWeM +0,1
mMm. Ocranocb 106aBUTb, YTO UMNOPTHbLIA
CepaeyHUK CTSHYT WTaMnoBaHHoW ckoBoii
Y3 HeMarHUTHOro mMarepvana, BecbMa no-
XOXero Ha naTyHb nM6o Kakylo-To pa3HoBUL:
nocTb 6ponabl Tonwunon 1,954 mm (1/13).
Bui6op cnnasa U3 LBeTHLIX MeTannos obyc-
nosneH ctpeMmnenveM uabexarb BO3HWKHO-
BEHWA Napa3uTHOW marHuTHou tenw. lMo-
BEPXHOCTW A2HHOW AeTany NoKpuiTsl 6nec-
TawWei nneHkoit 6enoro ¢ XenToBaTbiM OT-
NVWBOM MeTanna, KOTopbIii CBOUM BHELUHUM
BUZIOM, CpaBHUTENLHO HeGonbLLOW TBEpAo-
CTbl0, XOPOLWEH NNACTUHHOCTLIO HAaNOMWHa-
eT HUKenb.

Karywka BbixogHoro tpaHcgopmaropa
vuMmeeT Ty Xe TexHonorudeckylo ocoben-
HOCTb, 4TO U B Npeabiayliem BapuaHTe ycu-
nurtens - ee 06MOTKWU BbINOAHAOTCH ABYMS
NPOBOAAMU, CAOXEHHLIMW BCTPe1HO-Napan-
nenbHO. Kak nokasan onbIT cO3AaHWUR nep-
BbIX TpaHCHOPMaTOPOB € NPVMEHEHUEM
uaeu akTUBHOro uurarens «Paauoxo66u»
B.WN.FopoHOBa, 3@ KOTOPYIO A eMy O4EHb
6naronapeH, B camoM NpeaioXeHWUn 3ano-
XeH onpefenenHuivi noteHuvan. U xora
OKOHYaTENbLHLIE BHIBOAL! AeNaTh eLle O4eHb
paHo, BeAb «OfIMH pas - cny4alHoCTb, NBa -
coBnazeHue, a TONbKo TpU - cUcTema», cam
sonpoc TpebyeT camoro TwWarenbHOro pac-
cMmoTpehusi. B OTHOLUEeHUM 3BYKOBOCNPOW3-
BOAsLEeH TEXHUKU MOXHO C YBEPEHHOCTLIO
cKasaTb, YTO CO3[aHue fecATKa-Apyroro
CTOMb OTBETCTBEHHOrO Y3na, Kak BbIXOAHOW
TpaHcdopMaTop, «NOrofkl elle He aenaers.
TyT HEOBXOAMMO CKOHCTPYUPOBATb XOTS Bbl
300-400 vzpenuii, UCNbiTaTb WX B pPasnuy-
HbIX PEXUMAX, CXeMax, BHELUHUX yCIIOBUSX,
CPaBHUTbL C Karylkamu, HaMOTaHHbIMU
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«Q0bItHBIM» CNOCOBOM, 1 TONBKO Nocne aTo-
ro MOXHO cpenate kakue-to 6onee vnu
MeHee onpefeneHHsle BuIBOAbI.

MNocne viccnepoBaHWin BNONHE MOXET OKa-
3aTbC, HTO T.H. «HaNpaBNEHHOCTL» NPOBOA-
HWKOB TYT BOBCE WU HU NMPU YeM, @ OCHOBHas
npvyviHa ropasao 6onee nNpocTas U «Byfb-
rapHas». Hanpumep, nposog vMeeT BHYT-
PEHHUN TONeYHbIA AedekT, KOTOpLIK NPy co-
BrajeHuu psaa ycnosuit cnocobeH «pabo-
TaTb» KaK «NNoxown» guog. Hanuuve BTOpO-
ro NPOBOAQHWKA, MPONOXEHHOro napannenb-
HO NepBOMy, B TAKOM Cly4ae 3HaYUTENLHO
ynyswuT QyHKUMOHUPOBaHWE Uenu, Befb
OofHOBpPEMEHHOe coBnageHve OByx gedek-
TOB Ha €fIMHOM yyacTke - cobbiTve ManoBe-
posTHoe. [laxe Ha TakoM, O4YeHb MPUMUTUB-
HOM nMpumepe xOpPOWO BUZHO, 4TO 0ObsC-
HEHWI MPORBNEHUA NONOXUTENLHOrO 3¢-
dekTa MOXeT CyLLeCcTBOBaTL BENNKOE MHO-
xecTBo. MNoaTomy elte pas nogyepkuBalo
HeobxoanmMocTb Gonee TiaTensHoro uayye-
HVA JaHHOro BONpoOCca.

AHopHan 06MOTKa BLINONHEHA B 482 NpO-
soga mapku MN3B1 0,28 mM. OHa copepxuT
6 cekumii no 396 BUTKOB, BKNIOYEHHBIX NOC-
nepgosatencHo, puc.61, 1.e. obulee Konu-
4ecTBO cocTaBuT 2376. Kaxaana cekuus co-
cTouT 13 6 cnoee no 66 BUTKOB, WUpUHA
HaMOTk1 nNpumepHo 47 mm. Ot 1022-ro BUT-
Ka cAenaH oTeog 8 Ans ynbTpPanuHEnHoOro
NOCTPOEHNA OKOHEeYHOro kackaga. Takoe
COOTHOWeEHVe paeT Ko3hPpUUMEHT BKNOYe-
Hua p=0,43, 4TO 9BNAETCA ONTUMASIbHbLIM
pexvmom gna 6MN3C/6L6; 6MN7C/6BGE;
6MN27C/EL34; I-807. BropuyHas ofmoTtka
TaKxe pa3buta Ha 6 cekuuid, Kaxaan B OOuH
cnoit nposogom 2xMN3B1 0,71 mm. OHK co-
pepxart no 31 BUTKY 1 coefuvHeHb! nocne-
posarencho. Takum oBpasom, ofuwee yuc-
Nno BUTKOB BTOPU4HOW OBMOTKM pasHsaeTcs

186. 310 OBecneunBaeT HauBLIrogHewee
corfiacoBaHue namr BeIXOOHOIrO Kackana ¢
HarpyakoW conpotusneHvem 8 Om. TexHo-
IOrUsi HAMOTKW, NpPaBWna U3oNALUK, U3NOo-
XEHHblE MPUMEHUTENbHO K npeabigyuie
KOHCTPYKUUKW, COXPaHAIOT CBOIO CUNY U
34eCb. AKTUBHOE CONPOTUBNEHWE aHOLOHOMN
06MOTKM NPaBUNBLHO W3rOTOBNEHHOrO Bbl-
XOfHOro TpaHcgpopmaTopa [ONXKHO COCTaB-
nare npumepHo 100 Om. Ons npepotepa-
UIEHUA HACLILEHUS CepAEeYHKKa ero cobu-
paKT «BCTbIK» C BO3AYWHLIM 3330POM
0,33...0,335 mm.

C takum TpaHc¢OpMaTOpPOM yCunuTens
MMeeT Criefylwne TeXHUYeCKUe xapakre-
PUCTUKU: MakcvMansHas BbIXOgHAn Moul-
HOCTb 6,5...11 BT npu koadduumerte rap-
MOHUK 3...6% B 3aBUCMMOCTM OT pexuma
paboTb! BLIXOAHOrO Kackaga. YacToTHbIA
avanas3oH no yposhio 2 gb He yxe 35 lu...
22 kU, BHEe 3aBUCUMOCTU OT CXEMbI BKJIIO-
4YEHWS] OKOHEYHbIX Namr. Ynyywuts napa-
MeTpul cobpaHHoro
annapata MOXHO +2508

AUDIO HIGH-END
HOrO YCUIITEnNs U3 3aBeA0MO NMPOBEPEHHDIX
Aetaneil He CNOXHAa 1 BO MHOIOM aHanoruy-
Ha TakoBOW Yy npeabigyulero annapara. Uc-
KNIoYeHVe COCTaBNAeT TObKO HanaXxueaHue
OKOHEYHOro Kackapga, KoTopoe ONWcaHo
poitwe. OctaeTcs ckasate, a TOYHee gath
coBeT: ecnn Bul HE UMeeTe pOCTaTONHOrO
onblTa KOHCTPYUPOBaHUa namnosbix High-
End ycunutenei, 10 pa3ymHee BCEro BHa-
vane Ha makeTe cobpaTb CXemy ¢ ofHONam-
NOBbIM OKOHEYHLIM KackagoMm. Ha Heil He-
obxoavmo oTpaboTtats Bce yans Byaywiero
annapata v MeTOAUKY ero HaCTpoiiku, a
Takxe npoussectn otéop getaneit Mocne
MOXHO «3aUENUTL» BTOPYIO OKOHEYHYIO Nam-
rny € COOTBETCTBYIOLUM BbIXOOHLIM TPaHC-
¢$OpMaTOPOM 1 OKOHYATENILHO OTMAKETUPO-
BaTb ycunutesnb. A 3aT€M CXEMY MOXHO ne-
PEHOCUTB HA «Xeneso».

«CTpouHbIit» nyyeBoit TeTpog 6MM7C cno-
cobeH Hennoxo paboTaTb U B OKOHEYHbIX
Kackafax ycunuresnen MOWHOCTU 3BYKOBOM

R12 +270 B +Fa

BBEEHUEM B CXEMY < C3+ ]
obueit OOC. Yrobbt 680
COXpaHuUTL npegens MK

e :

v war perynvpoBku
rny6unel o6paTHOR
CBR3W, NPUHATLIMA B
npegbigywem ycunm-
Tene (cMm. «PX» Ne3/
2003, pwuc.57-59,
€.52), Bocnonb3yi-
TeCb pacyeTHLIMU HO-
MUHAnamMu pe3uncro-
poB 13 Tabnuysl.
MpaBuna v peko-
MeHaaumMu no BulGo-
Py OCTanbHbiX aKTUB-
HbIX U NMacCUBHbIX

K npen.

xackaay C5
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il SAL1
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Tabnuua conpoTuBneHuit peauctopos aenutenei 00C

Homunanstios conpoTueienve KOMITOHEHTOB CXxe-

2(6)32::-?:::: T & T ———— Mbl b1 paccMoT-

e e o .| BAPTL(PMC.ST) | Bap-T 2 (puC,58) | 8ap-T 3 (pUCH9) | penw pamee, Tak

R1 953 Om 988 KOM 2,64 KOM HTO OCTaHaBMMBATL-

ca Ha 3TOM He 6y-

R2 453 Om 43,7 kOm 28,4 kOm neMm. Bnok nutaHua

[AHHOro BapuaHTa

R3 348 Om 34,0 kOm 2,52 kOm YCUNUTENs B MUHU-

R4 210 Om 30,5 kOm 43,7 kOm ManbHoW KoHUry-

pauun  gonxe

R5 172 Om 29,1 kOm 2,49 kOm oBecneynsatb He

R6 102 Om 28,4 KOm 60,4 KOM meree 170...200 MA

ONs aHOQHOro NUTa-

R7 87,6 Om 28,0 KOM 2,46 KOm U 1 2,5...2,8 A no

R8 77,8 Om 27,7kOM 86.6 KOM uenu Hakana Ha

Kaxgblii cTepeoka-

R9 66,5 Om 27,7 kOm 2,43 kOm Han. flyywe, KOHeu-

R10 64,2 OM 27,7 OM 117 kOm HO, UMETE XOTS Bbl

[BYKpaTHLIl 3anac

R11 27,4 kOM 2,4 xOm 2,43 kOm no mowHocTtu. Oco-

6eHHO 3TO BaXHO

R12 - 988 Om 167 xOm QU7 AHOZHOTO NUTa-

R13 - 464 OMm 2,43 kOM Husi. HomuHansHoe

BLIXOAHOE Hanps-

Ri14 - 370 Om 223 kOM XeHvne 6noka nura-

RIS - 215 Om 2,43 KOM Husi oA, Harpyskoi

npuBeneHo Ha

R16 - 180 Om 316 kKOm NpUHUMNUANbHOW

R17 - 103 Om 2,43 kOMm anekrpuyeckoun

cxeme. U, pasyme-

R18 - 91 Om 505 kOm eTcs, B BbICOKO-

QoanHoﬁ uenu nu-

R19 - 81,6 Om 2,4 xOm Tanus He 3abynbTe

R20 - 72,3 0Mm 1,07 kOm OopraHu3oBatb pe-
Xum «Stand-by»,

R21 - 63,6 Om 2,4kOMm Hanaxueauue

R22 B 28.4 kOm B npasuneHO cobpaH-

HacCTOThl Knacca «A» ¢ pUKCUPOBAHHBLIM OT-
pyULaTeNbHbIM CMEeUeHMEM Ha ynpaensio-
uiew cetke. [Npumep nNpakTUYecKoil peanu-
3aumMn YM3Y4 ¢ 0AHOTaAKTHBLIM BbIXOAHBIM
xackapnom Ha namne 6M7C npu paGote B
cxeme ¢ GUKCUPOBAHHBIM OTpULaTENb~
HbIM CMELWEeHUEeM Ha yNpaBnsIoLlen ceTke
nokasaH Ha puc.62. NpepBapuTensHble
Kackagbl YCWNEHUs HanpsXeHus npeano-
XEeHHOro BapuaHTta annapata abconoTHO
OfVHAKOBb! C PACCMOTPEHHLIMU Bbilwe, NO-
3TOMY VX ONUCaHWe ONYCTUM U Cpasy Xe ne-
pevigem K paccMOTpeHuio ocobeHHocTelk
rNoOCTPOEHUS CxeMbl Npu paboTe OKOHEeYHON
namnbt ¢ GUKCHMPOBAHHLIM CMELEHVEM.
Kak BMOHO U3 NPUHLMNMANBHON CXeMbl,
NpeanoXeHHan 3aect KOHCTPYKUMA BbIXOL-
HOro Kackaja OT/vyaeTcss OT NpegbiayLmX
TONLKO NMOCTPOEHUEM Lienen ynpasnsaiouwei
CeTku 1 KaTofa, a «00BA3KM» aHoda U 3K-
paHHOI ceTkn abCONIOTHO MOEHTUYHLL. Tak
Xe Kak U B paHee paccMOTPeHHbLIX annapa-
Tax, NpefycMaTpuBaeTcs BOZMOXHOCTL 3K-
crilyatauyuu AawHoro ycunurens ¢ nobbim
13 TPEX BO3MOXHbIX BKNIOYEHWUI OKOHEYHOM
namnul. MNoCcKoNbKy HOMUHANbHBIE BNEKTPU-
Heckne pexuMbl aKTUBHbLIX 3/IEMEHTOB B
cxemax puc.51 («PX» 372003, ¢.50) u
puc.62 mexay coboi 3KBYBaNEHTHbI, COOT~
BETCTBEHHO OAWHAKOBOW COXPAHUTCA KOH-
CTPYKUMRA BbIXOQHOrO TpaHcdopmartopa. U
XO0TS B c/lyyae nepexoga ot aBTomatuyec-
KOro cmeLeHuns Kk GUKCMpPoBaHHOMY Npu
Npo4YuX PaBHbIX YCNOBUSIX pPekOMEHAyeTcs
YBENU4UTL CONPOTUBNEHNE HATPY3KU B LLeNu
anopa Ha 5...10%, 4To oBycnoBneHo nyu-
WKM UCMONb30BAaHNEM aHOBHOr0 Hanpsxe-
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AUDIO HIGH-END

HUS Y BTOPOW cxeMbl, nofiobHas «Hemeukas
NyHKTyansHoCTb» B noaasnsiouiem 60nb-
WKWHCTBE cUTyauuin ocoBoro cmeicna He
umeert. He 3abuiBaiite, Beabk namnbl CO Bpe-
MEHEM M3MEHSII0T CBOW MapameTpbl, Aa u
COMNpOTUBNEHNE aKYCTMHECKUX CUCTEM 3a-
BUCWT OT HACTOTHI, NAIOC HEKOTOPHIA NPOU3-
BOACTBEHHO-TEXHONOrM4ECkUii pasbpoc.
3aT0 noAobHbI Noaxoa NO3BONAET «yHUPU-
LUMpPOBaTh» 3TOT O4EHb OTBETCTBEHHDIN y3€en
namnoBoro ycunurens. lNonyTHO oTMeuy,
YTO BBIXOAHON TpaHCHOPMATOP NPEANOXeH-
HOW KOHCTPYKUUM UCMBLITLIBANCA HE TONLKO
¢ TeTponom 6MN7C, Ho u c Bonee pacnpocT-
paHeHHbIMU namnamu 6M3C pasnnyHbix
ncnonHewnin, 6M27C/EL34, -708. Bo Bcex
cnyyasix OH Nokasan BecbMa HeflypHbie pe-
3ynbTathl, 4TO, KCTaTW, noasonuno Gonee
neTtansHo U3yunTb ocoBeHHOCTM «ronoca»
Kaxaoro n3 «NofAoONbITHbIX». TE€X, KTO 3ax0-
4eT CamoCTOATENBHO NOBTOPUTL NOAOBHLIN
3KCNEePUMEHT, AOMKEH NpeaynpeanTh: BHU-
MarensHo cneaute, 4ToBbl 3NEKTpUHEcKue
PEXMMBI COXPAHANUCH PaBHO3HAYHBIMU.

Tenepb nepengem K oTAnumam. B agaHHoM
BapuaHTe MOCTPOEHUSA OKOHEHHOTO KackKa-
[a KarogHas uenb namnbl VL2 3HaqsuTtens-
HO YNpOLLEHa U COAEPXUT OAVH €INHCTBEH-
HbIi anemeHT - peauctop R14. 3T1o cTano
BO3MOXHbIM Bnaroaaps OTCYTCTBUIO Heob-
XOANUMOCTHK «rOpPOANUTbL» LENOYKKU, 3aaaio-
LWKUe pexuMbl aBTOCMELLEHNA ynpaBnaio-
wewn cetkn. OcHoBHas ponb R14 - saumr-
Haa. B cnyyae npobos B BLIXOAHOW namne
1/Unu 3aMblKaHWS ee 3NEKTPOAOB AAHHLINA
pe3uCTOp BHa4ane HEMHOro OrpaHnyMBaeT
Bpocok ToKa, a NocnNe Hero cam «CropaeTs.
3nekTpudeckas uenb Npu 3TOM, 6CTECTBEH-
HO, paspLiBaeTCs, 3@ CHET YEro BLIXOAHOM
TpaHchopmaTop u/mnu BAoK NuTaHus, Kak
nNpaBuno, OCTaloTC «XUBbIMU». JLONONHK-
TensbHas GpyHkuma R14 - ctabunmaupytoas:
Gnaropaps mectHoih OOC HebBonbwon ray-
6M1HLI, BO3HMKAIOWE!N HA ero conpoTuBne-
HUK, NPOUCXOAMT HAaCTUYHAa KoMneHcauus
«yxona» napameTtpoB VL2 Bcneacreue, cka-
*em, ctapeHus. MockonbKy ConpoTuBneHne
B Uenu Katofa Mano, ero LYHTUPOBaHue
KOHAEHCATOPOM - 3aHATME BeCCMBICNEHHOE.
Ha kawectBo R14 cnepyeT obpatuTh BHU-
maHue. MNpu orpaboTtke aToit cxembl MAT-
WKK, KaK ¥ MOH-ku TOxe, MEHst BNONHE yC-
Tpounu, n Bonpoc BbinN CHAT C NOBECTKM fIHS.
Xenatwowme moryT nonpoBosaTb NOCTaBUTL
«ieflylwky» BC-ky, Kakylo-Hubyab «3ak30Tu-
Ky»... TONLKO, NOXanyw, CTOUT y4ECTb, HTO
Te xe BC wumelot, no cpaesHeHuto ¢ MT,
MOH Gonblwylo naowaab oxnaxaeHusa u
TENNOBYIO MHEPUWMIO.

Bonee Bcero otnmMyaloTcs uenv ynpaens-
ouwei cetkn. B naHHOM BapuaHTe Cxembl
3Ta 4aCTb OKOHEYHOro Kackafa 3Hauntesb-
HO ycnoxHunack. MoaTtomy Gonee noapod-
HO paccmoTpuM ee paboTty. 3ByKOBOW cur-
Han, NnpoweALvi NpeaBapuTENLHOE ycune-
HUe B MepBbIX Kackapax, Yepes pasgenu-
TenbHbIM KoHaeHcaTop C4 1 aHTunapasuT-
HbI peaucTop R11 nocrynaert Ha ynpasns-
10ULYHK CEeTKy BLIXOAHON namnbl VL2, Ha aTom
«NpsSIMO» NYTb CUrHaNa B AAHHOW Lenu 3a-
sBepleH. NapannensHo NnepBoi CETKe OKO-
HEYHOro TETPOAA BKAIONEH Pe3NCTop yTeu-
kn R10. B wraTtHom pexume paboTbl «06-
paTHbIit» TOK fIaHHOrO 3NEKTPOAA Hepes Le-
nouky R11-R10-SA1.2 - perynupyemsie pe-
3UCTUBHbIE AENUTENY - 3aMblkaeTca Ha 06-
uimii npoeog. Kpome Toro, 4acTk 3TOrO TOKA
OTBETBAAETCH NO «aNbTEPHATUBHOMY» NYTH
- yepe3 AONONHUTENbHLI pe3aucTop R24.
3TOT 3INEMEHT CXEMbl UCKNIOHAET «MOBUCa-

HUEe» CEeTKu namnbl VL2 B MOMEHT KOMMY-
Tauum SA1.2 Npy NepexnioHeHnn PEXUMOB
pabotb! BeIxOAHOrO Kackaaa. OAHOBpEMEH-
HO koHaeHcaTop C5, nmetowunin npuAnyHyo
€MKOCTb, NOALAEPXNBAET HEKOTOPLIN OTPU-
LaTenbHbIi NOTEHUWan ynpaensioLiein ceT-
KU TeTpopa. Takaa CTpyKkTypa CEeTO4YHOM
uenu NO3BONAET MPaKTUHECKU CBECTU Ha
HET nepexoaHble NPOLECCH NMPU U3MEHEHWI
cxeMbl BKAOYeHus VL2, NomMumo ykasaHHo-
ro addekra kongeHcatop C5 Bo Bpems
«HopmansHol» paboTkl ycunutens npeaoT-
BpauiaeT NPOHWKHOBEHME NEPEMEHHOM Ha-
NPsKEHUS B UCTOHHUK OTPULIATENBHOMO CMe-
wenust. Tak kak C5, nycTb U KOCBEHHO, BCE
€ B3aMMOAENCTBYET CO 3BYKOBLIM CUrHa-
NoMm, K ero Ka4ecTBy NpeabsBASOTCA NOBbI-
weHHble TpeboBaHus. Jlyywe BCEro, ecnu
oH Gynet Bymaro-¢ponbLroBbIM, TakKUM Kak
BI'T, 4yth xyxe metannobymaxHble TUNoB
MBIM; MBro; MBI'T u euie xyxe K42Y-6;
K42-4; K42-19. O cyLl,eCcTBOBaHMM 3NEKTPO-
NUTUYECKUX U NONMI3TUNEHTEpPedTanaTHbIX
(naBcaHOBLIX) KOHAEHCATOPOB nocrapan-
Tech 3abhITb. B 3TOM yenu oHW 3aMEeTHO
nopTaT 3ByK. Bnpovem, u KOMBUHMPOBaH-
Hble cepun K75-... B 3TOM OTHOLUEHUWN He
HamHOro nydwe. Tak Kak ByMaxkHble KOH-
neHcaTopbl 60bLIOYW EMKOCTU UMEIOT 3Ha-
HYUTENLHYIO COBCTBEHHYIO MHAYKTUBHOCTD,
nx HeoBxoammo 06s3aTenbHO 3alyHTUPO-
BaTb BLICOKOYACTOTHBLIM CnloasHbiM. Kepa-
MuKa 3necb Henpurogna. EmkocTte gonon-
HUTENLHOrO CAIASIHONO KOHAEHCaTopa He
nonxHa 6bITk MeHbLue 0,01 Mk®. OyeHb xo-
powo, ecnu Bam yaaetcs «aobbiTe» CrO;
KCr-2; K31M-5/5; K31M-46 eMKOCTbiO
0,1...0,4 mxk®, pa eule ¢ cepebpsHbiMu 06-
Knagkamu. Mix MOXHO 3anapannenuTb no He-
cKonbko WTyk. He cnopio, Batapes nonyya-
eTca BecbMa BHyWMTeNbHbIX rabaputos ¢
NpUANHHOW Maccomn, HO pesynbTar onpas-
ABIBAET «XKEPTBLI». JlONONHUTENBHBIM apry-
MEHTOM B NONb3Y LYHTUPOBAHUA «BymMax-
HUKa» FOBOPUT U TOT PaKT, HTO Aaxe npu
XOPOLIEM 3KPaHUPOBAHWUM MEXAy raneTon
SA1.1, OTHOCAWIENCA K aHOAHO-3KPaHHON
uenu, n nnatoin SA1.2, coeiMHeRHON C yn-
pasnsiouiein ceTKoi, BCerga CyuiecTeyet
napasuTHas eMKocTHasi cBa3b. KoHpeHca-
Top C5 3ambikaeT Ha obwmii NpoBOA BCE
NOMEXN, HaBeaeHHbIe Ha SA1.2, nckniouan
TeM CambiM OMacHOCTb CamMOBO3ByXAeHMs
kackapa. MoHATHO, HTO NOCPEeACTBOM EMKO-
CTHOW CBSI3W fy4lle BCEro NepeaatoTes Bbl-
COKOHACTOTHHIE W UMMYNLCHLIE MOMEXMK.
NameHeHne pexuma paboThl BLIXOAHOTO
Kackaga OCYUEeCTBARETCH NepeknoHaTenem
SA1. Ero nepsas raneta, 1.e. SA1.1, KOMMy-
TUPYET Uenb 3KPaHHON CETKU, HTO paccMmart-
puBanoch BLILUE, @ BTOPAs - PE3UCTUBHLIE
nenutenn R15-R17; R18-R20; R21-R23. C
NOMOLLbI0 NOCAEAHNX 33AAETCH BENMYUHA
HaNPS>XEHUS OTPULATENBHOIO CMELEHUS.
TpeboBaHua K KayecTsy AAHHOTO NEPEKNIo-
HaTens, U3NOXEHHLIE PaHEe, COXPaHSIOT CBOIKO
cuny M 30eCb, 32 UCKMIOUEHNEM, MOXanyHu,
TONBKO OAHOrO HioaHca. MOCKONkKyY TOKM, fei-
CTBYIOLME B CETOHHBIX LIEMSX, HAMHOTO HXE
aHoaHux, a TeM Bonee katoaHulx, SA1 mo-
XeT BbiTh PACCYUTAH HA MEHBLUYIO KOMMYTH-
pyemylo MOLLHOCTb. 3£eCh Ha Nepsbii NaH
BHICTYNaIOT BOMPOCH 3NEKTPUHECKON NPOHHO-
CTW AN3NEKTPUKA, MEXAHUHECKOW HaOEXHO-
CTW KOHCTPYKUMW, @ TAKXE MUHUMMK3ALMMN
NapasnTHLIX EMKOCTEW M B3AWMHbIX HABOAOK.
laneTs nepekntovatens oba3aTensHO AONX-
Hbl BbITh TWATENBHO pa3feneHbl Mexay Co-
6oir akpaHamu, B naHHom cnysae aTo Tpefo-
BaHWE HAMHOTO aKTyanbHee, YEM AN CXEM C

aBTocmetleHnem. Paamewats SA1 cnepyet
KaK MOXHO Brmxe kK aHOAHO-3KPAHHOW Lent
ycTporicTea. Komnowentsl C4, R11, R10, C5,
R24 yctaHaBn1BatoTCs H2 MUHMMANLHOM pac-
CTOSIHMU OT BLIBOAA YNPABNSIOLLEN CETIM TET-
poga VL2 n coeimHaloTes no KpaTtyaiwemy
nyTu. Takum 06pa3om, BXOAHBIE U BLIXOAHLIE
LenyM OKasblBalOTCA PasHECEHHBIMU HA MaK-
cUMansHoe paccTosiHue. OBLIMHO NPUHSTLIX
Mep BbiBaeT nocTaTouHo, 4Tobbl NpeaoTepa-
TUTb cCamoBo3BYXAeHNE U «3BOH» Kackaaa. B
BGonee TaxXenNbIx cnyyasx HeoBXoaAUMO NpUMe-
HWUTb 3KPAHUPOBAHHLIE NMPOBOAHWKM, COEaM-
Hatoume obutyto Touky C5, R10, R24 ¢ SA1.2
M KOHTaKTHbIE rpynnbi SA1.2 ¢ nonsyHkamu
nepemMeHHbx pesuctopos R16, R19, R22.
BnonHe Bo3MOXHO notpebyeTca NOAKNIOHUTL
perynmpyemble BLIBOAb! yKa3aHHBIX MOTEHUM-
OMETPOB Yepe3 CNoAsHLIE KOHAEHCATOPL
emkocThio 5...10 HO k obwemy nposoay.

MNMonoxeHneM NOABUXHBIX KOHTAKTOB Pe3u-
ctopos R16, R19, R22 onpepenseTca ranps-
XEHUE OTPULATENLHOTO CMELLIEHWS Ha yNpas-
NALLLe CeTKE OKOHEYHOW Namnbl, a 3HA4NT,
yCTaHaBNMBAETCH U €€ aHOAHbIA TOK MOKOA.
B npouecce Hanagku ycunuTens cMelieHne
noabupaerca TakuMm, SToBbl HA4anbHLIN TOK
aHopa coctasun 72...75 MA B nioBoM ux Tpex
pexumoB. KOHTponupoBaTtk ero cneayer
MMEHHO B uenu aHoga. lNonesHo Takxe npo-
BEPUTL TOK BTOPOi ceTxkn VL2 1 napeHue Ha-
npsixenns Ha R14 npu pacHeTHLIX pexuvmax.
B panbHeiweM B NPoLEecce OKOHYATENLHON
KOMMOHOBKM annapara MoxHo ByneT nepe-
HECTU KOHTpONnbHyto Touky K. T. B Bonee foc-
TYNHOE MECTO, a ocu noteHumomeTpos R16,
R19, R22 BLIBECTU HAPYXY «MNOA LWAWL». 310
Nno3B0OMMT HEMOCPEACTBEHHO B XOAE 3KCINy-
artauMu yCunuTens OnepatuBHO NOACTpan-
BaTb HOMMWHANLHBINA TOK MOKOSI OKOHEYHOrO
Kackaza rno Mepe U3Hoca BuIXOAHLIX namn. He
3abbiBaiiTe, Y4TO B CNy4ae NPUMEHEHUA Cxe-
Mbl C PUKCUPOBAHHLIM CMELLIEHUEM CTabunu-
3vpylolee aencTaue, kak CoBCTBEHHO U cama
0OOC no NOCTOAHHOMY TOKY, OTCYTCTBYIOT.
KcraTty, aHanorvyHblii MpMemM UCrnonL3yeTcs
B yXX€ ynoMsiHyToM yeunurene Manley SE/PP
300B Retro. B kauecrtse perynsitopos R16,
R19, R22 nyuLwie Bcero NpUMeHUTb NPOBONOY-
HbIE NepeMeHHbIe pe3ucTopsl Tuna ClM5-20B;
Cn5-30; CN5-37; NMN3-40 ...47; MNB v 1.n.
MouiHOCTLI0 He MeHee 0,25 Bt kak Gonee
HaaexHbte. Mx nosbiuerHbie cOBCTBEHHbIE
E€MKOCTU U MHAYKTUBHOCTN B LIENAX NOCTOAH-
HOrO TOK2 HUKAKOW MPaKTUHECKON ponn He
urpaioT. B kpariHeM cny4ae MOXHO BOCNONb-
30BaTLCH U HEMPOBONOYHLIMU, HO TOraa Oc-
TaHOBWTE CBOM BLIGOP HA 0BBEMHO-KOMNO3K-
LIMOHHBLIX peaunctopax. OcTanbHbe pasHoBIL-
HOCTU HAMHOrO HatLe «CTPaJaloT» OT BHYTPEH-
Hux 0BpLIBOB M/1NK NOArOpaHMUs TOKONPOBO-
AALero cnos.

NCTOYHUK NUTAHKA LEeNein 0TpuuaTensHo-
ro cMmeuieHus fonxer obecnewnsartb TOK
6...10 MA npu BLIXOAHOM HanpsxeHun -45
B. HanpsxeHue fonxHo BbITb XOPOLIO OT-
¢punbTpoBaHO M 3actabunuanposaro. Ma-
NbIA TOK HAarpy3ku NO3BONSET NPUMEHUTH
[na aTtol uenu KOMMNEeHCALWOHHLINA crabu-
NM3aTop HanpsbxeHWUs NapannensLHoro Tuna.

HanaxuBanue akkypaTtHO W NPaBWfbHO
coBpaHHOro ycunurtens U3 3aBefoMO 1C-
npasHbIX AETanewn HecnoXxHo, a no Tpyao-
€MKOCTH 3aMETHO MEHBLUE, YEM CXEMbI C aB-
TOCMELEHUEM BLIXOAROW namnul. HyxHO
TONLKO YHECTL, HTO NEPES] NEPBLIM BKNIOHE-
Huem noTeHuuomMetpel R16, R19, R22 yc-
TaHABNMBAIOTCSH B NONOXEHME, NPK KOTOPOM
Ha ynpasnsiowein cetke VL2 nonyuaerca
Hanbonblmin «<MuHyc». flanee kak 0BbIYHO.
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MNposepsioTes 1 B cnysae HeOGX0AUMOCTU
yTO4HAIOTCA paboune pexumel No NocTosH-
HOMY TOKY NpeaBapuTesibHbIX Kackagos.
3atem ycTanaBnueaeTcs TpebyeMelii aHoa-
HBIN TOK OKOHEYROW namnul U T.4.
Mockoneky ycunutenu, cobparHbie no
cxemam puc.51 n puc.62 N0 OCHOBHLIM y3-
naM MPUHUMANANBHEIX OTAWNUIA HE UMEIOT,
1X NapaMeTpbl TOXE MNOYTU HE OTNNHAIOTCS.
Y BTOpOro annapara BbIXOAHAas MOWHOCTb
npoueHTos Ka 10 6onble Npy 4yTb MEHL-

+250B e

wmpokue. [leno B ToM, 4TO No mepe cTape-
HUS NaMn y HUX nosensetcs pa3bpoc xapak-
TEpPUCTUK Jaxe B TOM Crnyyae, ecfu Ol Noc-
ne npepsapuTensLHOro otbopa uMenu oau-
HakoBbIe NapaMeTpel. Y cxem ¢ aBTomMaTu-
H4eCKUM cMmeuleHnem nog B03ﬂeﬁCTBMeM
mectHoit OOC npovcxoaut crabunusauus
pexumoB. B Hallem criyyae cutyauus cnox-
Hee. YacTuyHO UCNpaBnUTL NONOXEHUe BO3-
MOXHO YBENMYEeRUeM COMNpPOTUBNEHUS Ka-
TO[HBIX PE3UCTOPOB. B npeanoxeHHOM an-
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CTpPOERUA OKOHEY-

wem, Ha 0,1...0,3%, koapPpuumerTe rapmo-
HUK. Tak Xe Kak U B NpeAbiayLuLylo CXeMy, B
NaHHOe YCTPOWCTBO TOXE MOXHO BBECTU
obulyto OOC. Mpu 3TOM HOMUHANBHbIE 3HA-
4EHUS CONPOTUBAEHUI AenuTens fonycru-
MO OCTaBUTL NPEXHUMU. PerynupoBotHbie
XapaxTepuUCTUKM B TaKOM Cy4ae U3MEHNT-
€A HE3HAYUTESNLHO.

Mpu paboTe OKOHEUHLIX NaMI B CXEMAX C
(PUKCUPOBAHHLIM OTPULUATENLHEIM CMeLye-
HUEM Ha ynpaensfiownux CeTkax BO3IMOXHO
WX MCMNONE30BaHKe B NapasnnessHOM BKITO-
4eHuM NoaobHO TOMy, Kak 3TO peanusosa-
HO B Kackage, nokasaHHoOM Ha puc.60. MNpu-
MEp AAHHOro BKAKYEHWA NPUBEAEH Ha
puc.63. [locTonHCTBa U HEAOCTaTKU Napar-
NenLROro COeAMHEHNUS aKTUBHLIX MPUBOpPOB
B o6oux cnywasx 6yayT oavnakoeeiMu. Cpa-
3y Xe OTMETUM, 4TO B BapuaHTax OKOHewy-
HbIX Kackazoe Ha puc.60 v puc.63 ucnons-
3yeTcs BLIXOAHOW TpaHCchOpMaTop OAHON 1
TOM xe KOHCTPpyKuuK. MNockoneky ¢ ocober-
HOCTAMM Ha3HAuYeHUS U MPUMEHe RS NOAAB-
naouero 6onbLIKHCTBA 3neMeHTOB, 0bpa-
3yloumx npeanaraemoe yCTpOWCTBO, yXe
M3BECTHO U3 ONUCARUA cxem puc.60 u
puc.62, cpasy xe nepemnaem K oOTIMHuaM.

HauynemM ¢ kaTOAHHIX Uene# BLIXOAHBIX
namn. MoaoBHO TOMY, Kak 3TO cAenako B
npeasayUIeM BapuanTe kackaaa, B karoaax
VL2 un VL3 ycranoBners! pe3auctops R32,
R33. Oprako 3peck nx ¢pyHkuuu Honee

HOroO Kackapga He
umeet. o3Tomy
nepexoanM K U3y4eHUI0 METOAUKU €ro Ha-
nagku.

Hawnem ¢ nogbopa BuIXoaHbIX fniamn. BHa-
Hane NoAroTaeBMBaeM Lemnb 3KPaHHBIX CETOK
VL2, VL3 nopobHo TOMy, Kak 3TO ONuCaHo
NPUMEHUTENBHO K cxeme puc.60. 3atem yc-
TaRaBAUBAeM OfHy Namny u perynupoBkoi
noreHumomeTpos R18, R24, R28 nubo R19,
R25, R29 nonyvaem HauanbHble aHOOHBIE
TOKM 72...75 MA; 50...52 MA; 23...25 MA 1
orbupaem rpynnel TETPOAOB C OANHAKOBLIMU
napameTpamu Tak, kak 31o 6uin0 paccMoTpe-
HO BhiLLe. [1ONOXeHUe ABUXKOB NEPEMERHBIX
PE3NCTOPOB BO BPEMSA I@HHOMN Onepaunm us-
MEHATL HeNL3s. 3aseplumB OTOOp 3nexTpo-
BaKyyMHBIX NprBOopOoB, CneayeT BOCCTAHOBUTL
npaBubHOE MOAKMIONEHNE 3KPAHHBIX CETOK
1, YCTAaHOBMB Ha LUTAaTHOE MECTO KaKylo-Hu-
Oyab naMry M3 KOMINEKTa, ¢ NOMOLLbIO pery-
NMPOBKU BEMIMHUHEI OTPULIATENBHOTO CMELLE-
HUA NONYYUTL HayYanbHBIA aHOORLIA TOK
72...75 MA B niob6OM U3 TpeEX MOSOXEHUIA Ne-
pexniovatens SA1. MNorom HeoBx0AMMO U3-
MepuUTL OTpULaTEnNbHLIE HANPAXeHUa Ha yn-
PaBnsIoLLE CETKE M MOTEHUMOMETPaMU Apy-
roit uenu nobuteca Takux xe Ha BuIBOOE 5
noka etie nycrom naHensbku. He namenss no-
NOXEHUS MON3YHKOB NEPEMEHHLIX Pe3ncTo-
poe, 6onee ToNRO Noabupaem Napy BHIXOA-
HbIX namn Ha CTatuyeckOM U ANHAMU4YEeCKUX
pexumax. 3Ta npouenypa noapobHo pac-
CMOTpEHa B ONUCAHUU YCUIUTENS, BHINOSMHEH-

+ - AUDIO HIGH-END
HOro no cxeme puc.60 U NO3ITOMY OCTaHaB-
nuBaTtLCA Ha HeW He Oypy. B kpaiiHem cny-
Hae, Npu OTCYTCTBUM AOCTaro4HOro 3anaca
TEeTPOAOB AOMYCTUMO, XOTS U HE OYEHb Xena-
TENLHO, YCTaHOBUTL ONTUMAarnbHule pabouuve
pexumer VL2, VL3 1 cornacoBatsb MX MeXzy
co6oi kKoppekumWelt OTpUMUATENBHOTO CMelLe-
HUA. HO paccornacoBaHue 3TUX HanpsxeHnia
He [JOMKHO npessilwarte 5...7%. Ocranbras
Hanagka HU4eM He OTnnMuaeTcs OT METOAWK,
OMNUCaHHLIX paHee.

[paBnnLHO OTperyNMpPOBaRKHLIN yeUnuTent
obecrneumBaeT No4TU TakMe Xe XapakTepuc-
TWKK, 4TO U annapar, cobpaHrHbIi MO cxeme
Ha puc.60 npu HemHOro 60nbLIEN Makcu-
MasibHOW BLIXOAHOM MOLWUHOCTU U MEHBLUMX
HENUHEWHBIX UcKkaxernax. Tak Xxe kak U B
npeouoywmMx yeunuTensx, B AaHHOM annapa-
Te BnosiHe BO3MOXHO NpumeHnts OOC. Mpu
XefnaHuu 3TO CAenatb BOCMOSb3YTECh UH-
¢opmauuen na Tabnuuu (c.51).

OnbIT NOCTPOMKK HECKONBKUX 3K3EMMNAPOB
NPEnNOXeHHbIX BLILLE YCUNUTENEH C OKOHEN-
HbIM KackaJOM Ha TENEBU3NOHHBIX JIy4EBbIX
Terpomax tuna 617C nokasan, 4to B cnyya-
aX, koraa He tpebyeTcs BBEAEHUE rnyboKoi
OOC un/unu nmeercs UCTOHHUK € AOCTATON-
HO OONLIUMM YPOBHEM BBIXOAHOMO CUrHana,
Hanpumep, NPoUrpLIBaTesb KOMMNaKT-AUCKOR,
xopowum
«fpeaBay»
W T.M., YyB-
CTBUTENL-
HOCTb anna-
para oka-
3biBaeTCcH
3aBbILLEH-
HOW CO BCe-
MU BbITeKa-
owuMn 13
3TOr0 no-
cnencTeus-
Mu. B Taxkoi
cutyauum
uenecoob-
pasHee
BCEr0 CHU-
3nTb yeune-
HWe npega-
Bapurenb-
HBIX Kacka-
0B, BHINOS-
HUB UX NO
WHOW CcXxe-
Me. Ha moi
B3rnag,
Hanbonee
NnoAxoAsLLei Ans AAHHOTO NMPUMEHERUS SIB-
NAETCH CTPYKTYpa, U3BECTHASA B @HIMMUIACKOM
nuteparype noa Hassanuem Shunt Regulated
Push-Pull, cokpawieHHo SRPP, a B pycckoi -
[BYXTaKTHHIA Kackag ¢ NocnefoBatesnsHLIM
BO30OyXAeHWEM, KaK OfHA M3 CAMBIX «MPO-
3payHbIX»> 109 3BYKOBOrO curHana. Takas cxe-
Ma XapaxTepusyeTcs MOHMXEHHBIM BbIXOM-
HLIM COMPOTUBAIEHUEM, @ 3HA4UT K BonbLUEi
Harpy3o4HOIN CNocobHOCTLIO, 3HAYUTESNLHO
MEHBLLUNM KO3(PPUUNEHTOM rapMOHKK, yMe-
peHHbIM, cocTaensiowmmM obeiyro 0,35...0,65
K namnel, yeunenneM. Bee 3tn pakTope! 3Ha-
HUTENBHO YAyHLLAKT OCHOBHLIE MapameTphl
BCErO YCUNUTENS, KPOME, KOHESHO, HYBCTBU-
TensLHOCTU. MNpyMep BO3MOXHON peanu3aumm
noaobRroN cxembl nokasaH Ha puc.64. Ocra-
HOBMMCSH Ha NpuHUWNe ee pabotu nogpob-
Hee B cnefyiolieM HoMepe xXypHana.

(lpononxenve cnenyer)
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AUDIO

Nakamichi DIRAGON

Auto Reverse Cassette Deck
Bnok ycunutenei 3anucu u socnpou3seaeHusa

s}
VOLUME P.C.8.
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NPOMECCNOHNANLHA

NakamichiDIRAGON

Auto Reverse Cassette Deck

Ha ¢.54-56 B HECKONLKO HAPYLEHHOM, HO
Gonee ynobHom ans npocMoTpa o6beMHOR
NPUHUMNUANEHOW CXeMbl Nopaake npeacTasne-
Hbl yHUKanLHbIE BoobLe, a Tem 6onee ceroams,
MaTtepuanbl, KacaloWWECs rNaBHOMo 3NeKTPoH-
Horo 6noka ofHoM U3 CaMbiX COBEPLLIEHHBIX KaC-
CETHbIX fIEK BCEX BPEMEH W HAPOAOB - [pakoHa
ot Nakamichi. x naMm ypanocs waiitu 6narona-
PR KPONOTAKEBIM YU HACTOMYMBLIM MHOMONETHUM
YCVNUAM PROA MOCKOBCKMX M KMEBCKUX 3HTY3K-
acToB, B YacTHoCTM Anekcannpa BocTokoBa W
Muxauna MUpoHoBa, 3a 4TO Bblpaxaem um 6na-
ronapHoCTL oT Beex ayaodunos.

KacceTHbie nekv Nakamichi Oypopaxar cnyx
MEeNIOMaHOB [IAaXe CErofiHA, cnycTa noutn 20 net
nocne ux Bbinycka. Mbi e HaxoAkMm QOCTOBEP-
HOro 0GBLACHEHUS, HO NOATBEPXAAEM, YTO ONEHL
MHOrue HOHOTPAaMMbi, NPOWEeAWNE KaHank! 3a-

CAEMOTEARUIKA

NUCK-BOCNPOU3IBENEHUA CPELHUX U TONOBLIX
HAKoBCkux figk, ofpeTaior Kakyio-1o0 ocobyio
NPUTAraTeNbHOCTD.

Cobereento JpakoH - Tonosan Mofent Ha-
KxaMuuW, Buinyckasluanca ¢ 1982 no 1993 rr. 3ta
AeKa yHUKansHa CUCTEMON aBTOMATHHECKON KOp-
peKuMM a3anMmyTa ronoBKW BOCNPOM3Bedenus
Nakamichi Auto Azimuth Correction (NAAC),
AvHamuuecky obecneyneatlen 6es yiactun one-
paTopa onTUManbHbIi4 Yron HAKNOHa FoNoeKY NPy
BOCNPoOu3seaenun NtoGow (a He TONBKO «CBOEN»)
KacceTul. [l 8TOro NPaBbifi KaHan ronoBky Boc-
NpoUBEAEHUS PA3AENEH HA fBa - BEPXHUW U
HUXHUIA, 8 CNELMANBLHAR CEPBOCUCTEMA C 3NEK-
TPONPUBOAOM W (Pa30ELIM KOMNAPATOPOM He-
npepbiBHC NOAOEPXUBAET HYNEBOW CARMT (pa3bl
MexX[y CUrHanamu BEPXHEN M HIdKHeW vacTel
LOPOXKWU NPaBoro kaHana. MMeHHo noaTomy B
cxeme (CM. . 55) uncno KaHanos ycUnurensa Boc-
npouseefeHus He 4 (KaK B 0ObMHOW fiEKe C Ha-
CTOALWMUM ABTOPEBEPCOM B PEXUME BOCTPOW3-
BefeHua), a vensix 6. Onv BbiNOAHERb C BXOL-
HBIMW KACK3f@MW HA NONEBbIX TPAH3WCTOPAax
Q501, Q502, Q601, Q602, Q70t, Q702 u QY

IC501, IC601, IC701. A BOT yennuTeneh 3anucik
- BCero fapa, Ha fiBoiHoM OY IC302; ropoanTe
aBTOPEBEPC B PCXMME 3aNUCK BPAL M YMECT-
HO. Komnangepb Dolby B/C nocrpoenb Ha MMC
NE652 IC101, IC201, IC103, IC203. Hacrota
reHeparopa cTvpanua-nogMarHuykeanva Bias
osc. Unit T30t - 105 kT,

B HMxHeM ReBOM yrny €.56 nokasaHo Takxe
ycTpoiicTeo 6noka ronoBok {Tkn ronceck PA-1L
- Bocnpou3segenusn, R-8L - sanuey, E-8L - ctu-
paHug), a NpaBoM - AHX 1 1WyMbi kaHana 3anu-
CW-BOCTPOU3BAEHUA NPK PA3HLIX YPOBHSX 3anu-
CW M CUCTEMAX LUYMONOKUXEHWR, JIEHTONPOTSX-
HBI MEXAHK3 JEKU - ABYXBANLHLIA S-MOTOPHbIA:
13 HUX 2 B HENOCPEACTBEHHOM NprBoae (Quartz
PLL servo) o6ovx Benpanos, OOVH HA NOAMOT-
ke/nepemorke GoKoBbIX y3n0B, 1 B CUCTEME
NAAC u 1 B KacceTonpremHuke. Koabduument
netorauuu JINM ne Gonee 0,04%/0,019% no
DIN/WRMS. OcHoBHblE 3neKkrpuyeckie napa-
MeTph! fieku: nonoca wacrot 20 My - 21 ky (3
nB), koadduumeHT rapMoHIk e Gonee 1%, or-
HOCKTENbHLI ypeBEHL WYMOB -66/72 06 ¢ Dolby
B/C. Paamepbl 450x135x300 MM, macca 9.5 kr.
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MAKPOKOHTPOAAZRSI

NpuctaBka K BenoTpeHaxepy

MNpo6nema orpaHuyeHs BpeMeHU, KOTOPOE AeTU NPOBOAST 38 KOM-
NbIOTEPOM, MHOTMM POLUTENAM U3BECTHA He noHacnkiwke. O Bpefie
3[10POBbLIO, WKONLHOW YCNEBAEMOCTH CKa3aHOo yXe HEMArno, No3Tomy
cpasy nepeinfieM K TEXHUNECKUM acnekrTam petlieHus 3Tol npobne-
Mel. B HTEpHETE MOXHO HaWTW Hemano nporpamm aas PC, koTopsie
NMMUTUPYIOT «MallHHOE Bpema». MNepBas xe ckasaHHas nporpamMma
NikLock V1.53 (caidT aBTopa nporpammsl HaxoauTcs sgeck http://
niklock.narod.ru) MHe noHpasunace. OfjHaKo Nocne HEKOTOPOro OnbLITa
3KCMyaTaumm BO3HUKNA Mfien YCOBEPLWEeHCTBOBaTL npouecc. CyTe
uaer CBOAUTCA K CNemylowemy - U3HauyansHo B fleHb «BecnnaTtHo»
BbIAENAETCH HEOGONLLLION OTPE30K «MaLKHHOIO BpEMeHU», @ OcTans-
Hoe BpemMs npefnaraeTcs 3apaboTarts C MOMOLLLIO... BENOTPeHaxepa
©. T.e. yem Gonblue KpYTULWS U 4em Bonblue Harpyaka, Tem Gonblue
3apabaTtbiBaelub BPEMEHIK ANA KOMNLIOTEPHBIX Urp. Takum oBpasom
pelaeTcs 3aofHo u npobnema runoguHammn.

Hardware

Wrak, HayHeM ¢ BenoTpeHaxepa. B moem cnyvae ato 6uin Body
Sculpture BE6200, Ho 3TO He npuHUMNMansHO. B faHHOM crnyyae
MOXHO MCNONb30BaTh NpakTudecku niobol Tpenaxep (kak ¢ «Gop-
TOBbLIM KOMMbLIOTEPOM», Tak 1 6€3 Hero), T.K. npeanaraeTca nonHo-
CTbi0 aBTOHOMHBIN MHTep¢Eenc CbeMa fAaHHuix. Ha pue. T nzobpa-
XeHa NPUHUMNUANLHAn cxeMa YCTPONCTBA COMPSXEHUS KOMMbIO-
Tepa 1 TpeHaxepa.

1Opuii Konokonos, r.JJoHeLk

B ycTpoiicTBE NpUMEHEHBI CREenYIoINE SNEMEHTBI: MUKPOKOHT-
ponnep AT90S2313-10PI, ontpoH 4N33, kBapLeBblit pe3oHaTop Ha 4
M1, nOCTOAHHEIE pe3ucTopb! MoLLHOCTLI0 0,125 BT, peauctop R1Tuna
TELPOD WT-2712 unn CN3-36. KonpeHcatop C5 xenatensHo uc-
nonbL30BaTh C Manow TeMnepaTypHOU 3aBUCUMOCTSI0. Haunyswumii
BapuaHT - K10-43B, Ho 1 K73-9, K73-17 TOXe MOXHO UCNonsL30BaTh.
OcTansHue KOHAEHCaTOPL! KepaMuseckue, Niboro Tuna. Paswem Tuna
DB25F. 'epkoH nio6oro nopxofsuiero no rabapuram tuna. Ceetoau-
Of1 XenaTenbHo KCMosSb30BaTh «CBEPXbAPKOro» Tuna. K coepmHaio-
wiemy kabenio ocobbix TpeboBaHuit He BLIABMAETCA - OH MOXET ObiTh
HE3KPAHMPOBaHHLIM.

NpaBrunbHO cOBPaHHan KOHCTPYKLMS B HACTPOMKE HE HY)XAAETCH.
Bpawan neganu Tpenaxepa HyxHo y6eautses, 41O cBeToamog, VD1
MUraert npu kaxzaom obopoTe.

B Tpenaxepe BE6200 umeeTca fatunk o60poToB, KOTOPLIA COCTO-
UT 3 NOCTOSIHHOrO MarHKWTa, 3akpenneHHoro Ha «paboyem konece»,
W repkoHa, 3aKpenneHHoro Ha HenoABMXHOM KPOHLUTERHE. 3akper-
nAeM «Hal» repkoH BO3/e «pOAHOro» repkoHa TakuM o6pasom, NTo-
Gbl OH TOXe nonagan B nofe BPaLLaloLerocs MarHuTa. Perynatop Ha-
rpy3ku B BE6200 ynpaBnsieT HaTskeHuem pemeHHoro Topmosa. Mex-
Oy MUHUMAnNsHOK ¥ MakCUMansHOW Harpy3Koit pyuka perynsropa ae-
naeT OKOJO WeCTH NOMHbIX 060POTOB. [115 CONPAXeHHs C YCTPORCTBOM
B Bane perynatopa (C HUXHel CTOPOHbLI) CBEpnUTCA OTBERCTUE ana-
METPOM 2 MM 1 rnyBuHoit 10 MM. 3aTeM 310 OTBEPCTUE 3aNONHAETCA
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OcCHOBOII Cxembl ABNSETCA MUKPOKOHTponnep AT90S2313-10PI1. C
MOMOLLIO repkoHa S1 MUKPOKOHTPONNED OTCNEXUBAET KaXablit 060-
poT nepaneii TpeHaxepa. Potop pesuctopa R1 conpsiraeTcs ¢ pery-
NSITOPOM Harpysku TpeHaxepa. Ha anementax R1,R3,R5,C5 Buinon-
HeH cBoeoBpa3Hbiil aHanoro-Lgposoit npeobpasoearens. MUKpOKoH-
Tponnep uaMmepseT BpeMs paspsfa koHpgeHcatopa C5 vepes peanc-
Topsl R1,R3,R5. B pesynstaTe nonoxeHue poropa peauctopa R1 npe-
obpasyerca B undposoit kof. Ceetoguor VD1 nHauumpyeT kaxablii
060opoT KpaTKoBpPeMEHHOW BCnuitkoi. Mepenaqa ganHeix 8 COM nopt
KOMMbIOTEPa NPou3BoAUTCS Hepe3 ontpoH D2. Mpotokon nepepayy
AaHHBIX O4EHL MPOCTON - C KaxasiM 060POTOM Nefaneil B KOMNsIoTep
nepepnaetca Ha ckopocTu 9600 ofuH 6aiiT, KOTopLIA NpefcTaBnaeT
coboit kof, nonoxeHus potopa peauctopa R1. Bonslyio 4acTs Bpe-
MEHU MUKPOKOHTPONMEP HaxOAMTCA B CMSLLEM DPEXMME, MO3TOMy B
Cxeme OTCYTCTBYET BblKNioHaTens NuTaHus. B pexume oxupganun cxe-
Ma notpebnseT meHee 1 MKA. Mpu BpalLeHuy neganel: ¢ YacToTois 1
obopoT B cekyHy notpebneHue coctaenset okono 300 mkA. MNuta-
HUe OCyLLecTBNNETCA OT AByx 6aTtapeit AA.

KOHCTPYKTHMBHO YCTPOICTBO BLINOMHEHO Ha [IBYX MOHTaXHbIX nna-
Tax. 3nemeHTol D2, R6, R7 CMOHTUpOBaHbLI Ha HeGOoNLLWON NNaTke B
Kopnyce paswvema DB25. OctansHble 3nemMeHTbl CMOHTMPOBAHLI HA
Lpyroit nnarte, KOTopas NnomelleHa Bmecte ¢ 6atapesmu B paguonio-
GuTensckui kopnyc Z-62 (cM. puc.2). ITOT KOpNyc KpenuTcs Ha Be-
notpenaxepe. Mexay coboi4 fie 4acTy YCTPOIACTBA COEMHSIOTCS Ka-
Genem nnuHow fo 15 MeTpoB. 3To caenaHo u3 coobpaxeHuis anekT-
po6Ge30nacHoCTy - NPK TakoM MOHTaxe 1 kabens 1 4YacTs YCTPOCTEA,
KOTOpas CMOHTMPOBAaHa Ha TPeHaxepe, ranbBaHU4ECKY Pa3BA3aHsl OT
KOMMblOTepa.

%
5

MUHEPaNNONMMEPHOK KOMMNO3uLMer «Anmas» (XonogHas ceapka), u
nocne 3Toro B OTBEPCTUE COOCHO BCTABMSETCA POTOP MHOrO060POT-
Horo peaucropa R1. Mepef yCTaHOBKOM POTOP PE3MCTOpa BuIBOAUT-
CA B KpaliHee NONOXeHUe, a Perynsitop Harpy3ky CTaBUTCA Ha MAHK-
MyM. Mocne 3acTsIBaHWA KOMNO3WULMK KOPNYC PE3UCTOpa KPenuTea K
HENOLBUXHOM YacTu perynstopa Harpy3ku. Mpy MOHTaxe NpucTaBky
B TpEHaXePsl APYrUX TUMOB BO3MOXHO MPUAETCA NpuiyMuBaThL Apy-
rvue cnocobbl CONPSXKEHN AATYUKOB.

Papuoxobbu 4/2003
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MNKRPOKOHTPOANERS] R ——

Software

K coxanenuio, MHe He yfianocb yBriedb 3TOi uaeei asTopa npo-
rpammei NikLock, No3ToMy MHe NPULLIOCE HanMcaTh HeGOoNbLLYIO BCMO-
MoratensHylo nporpammy Velo k nporpamme NikLock. Anroputm mx
B3aumogneicTems cneayiowmin - NikLock xpaHuT CBOM HacTpoiku B
peecTpe, Velo nuweT pe3yneraT CBoel paboThl B TO Xe MeCTo peecT-
pa. Hepoctatok Takoro noaxofa BCero ofvH - 3apaboTtaHHoe «Ma-
LWNHHOE Bpems» N0GaBNReTCs He «Ha NeTy», @ nocne nepesarpyskn
KoMnbioTepa. CKPUHWOT Nporpammet Velo nokasax Ha puc. 3.

K W o ' _ﬂ]

——e pnunicat
Cycles ] 5% Communication
Load 4.72 Byte [ 185
Prce of m
cyclo. sec :

Port l(:nmz i ] {fgx;i
Pnc.3

Rasult Timo ! 00:05 04

BHxavane wHctannupyem nporpammy NikLock V1.53 n Hactpanea-
€M ee Ha exXefHEeBHOE MCNONb30BaHWe C HauyasbHLIM IMMUTOM Bpe-
MeHn 15-30 munyT. (MoapobHOCTM CM. B onMCaHuM NPOrpamMMmbl
NikLock). [lanee HactpavBaem nporpammy Velo. YcTaHasnueaem
HYXHBIF COM nopT kOoMNbIOTEPa (K KOTOPOMY NOAKNIONEH Pasbem
npucraekm). 3atem Heo6x0AMMO NPOM3BECTH KanMOPOBKY TpeHaxe-
pa 1 HopMmupoBaxve TpyAa ©. Ang atux ueneit B aucTpubytme npo-
rpammbl Velo exoaut ¢aiin Calibrare.xls. BHayane Bbikpy4MBaem Ha
TpeHaxepe perynavtop Harpy3kM Ha MUHUMYM M CMOTPUM nocre Bpa-
LieHMs neganei, Kakoe aHaveHne UHOMLMpYyeTCn B OkHe Byte. 3atem
NOBTOPSiEM 3TY NPOLEAYPY L7159 MaKCUMANbHOTO YPOBHS Harpysku.
Bnucewiaem 3TU 3HaueHUs B COOTBeTCTBYIOWMe nons ¢aina
Calibrate.xIs. [lanee HyxHO BNMCaTb B COOTBETCTBYIOLLME NONS ABa
napameTpa no HOPMMUPOBaHUIO TpyAaa. Tepeblii NapameTp - 3T0 CTO-
MMOCTb (B CekyHAax) oiHoro 060poTa TpeHaxepa NPy MUHUMAIBLHOM
NONOXeHNN perynstopa Harpysku. Bropoii napameTp - 310 k03gpu-
LMEHT «YTAXENEHUS» 3aHATUIA NPU MAKCUMANEHOM NONOXEHWUN pery-
natopa. A1 ABa napameTpa OnpeAensioTes 3MNUPUHECKUM NyTem
Ha OCHOBE NIMYHOTO NEAATOrMYeCcKoro ofkiTa. Tocne BNMCLIBaHNS BCEX
napameTpoB MS Excel paccuuTbiBaeT nyTem JIMHEMHON MHTepnons-
umm kanuBpoBoyHylo Tabnuly, B KOTOPO OTpaxeHa «LeHa» Kaxaoro
npuHsToro Ganta. CoxpaHsem 3Ty Tabnuuy B Buae «dopmaTnpo-
BaHHBIA TEeKCT (pasaenuteny - npobenti)» B Ty Xe nanky, rae ne-
XUT nporpamma Velo. B pesynbtate nonyyaem TekCTOBbil ¢ann
Calibrate.prn, koTophiit nporpamma Velo 6yaeT MCnonb3oeartk. 10T
daitn, KCTaTh, MOXHO NOTOM PefaKTUPOBaTbh BPYYHYIO B N06OM
TEKCTOBOM pefakTope.

11000 ECOOFF'BT 93002711271DBDUCBDO IEOOEBD63£
+1000AC0000270 1BBB89AO4E002BB8699FECF04E4 LT3

5 H IOOOBCOOOZBBOBEFO1BB04BSl 58516“507 95E02FES

10000CO0F12F359710F405E010E0053021E0120710
'IOOODC 10F004E011E022272EEDOSSOOCB9C79A90
1000EC005E9BFECFC798002707BB00270BBFO0E421
i OOFCO00ABFOAE001BDAB95F991FFBFF991E991FA
‘08010000299119910991189540

.0200020047COF5

.020000000CC032
'1000160000EC05BFCOEBO0E70350008F790000230D
.1000250009?417DOLOE6FOE000EOBODOECE5FOE07F
'1000360000E64OEOGFDOEOEDFOEOOOEO??DOEOEOFE
:10004600FOEOOOEC40ED66DOECESFOEOCOET40EQFC
:0600560061D001DOSCCOBE

'02011400FFCF18

'0401160001E0089567
'10011AOOBF93AF93A02FO3COC895319600924ISOSB
’08012A0008F7AF91BF91089501
.0C013200002401C00192015028F708957C
'02013E000600BF '

:C00000DLFF

Tenepb © NOBCEAHEBHOM WCMNOMb30BaHNU. PebeHOK BrMoHaeT
komneioTep. MNporpamma NikLock oTmepsieT emy (COrnacHo HacTpowi-
ke) He6OoNbLIoK HavanbHbIA MHTEPBAN BpemeHW. Ero MOXHO cpasy 1c-
TPaTUTL Ha KOMMNbIOTepHEle urpbl, bo, 3anycTus nporpammy Velo,
3apaboTaTh C NOMOLLLIO BENOTPpeHaxepa cebe elle HeKOTOpOe KO-
4eCTBO «MaLMHHOrO BpemeHn». Koraa HaqanbHbi uHTepean Bpeme-
HWU UCTEYET, KOMMLIOTEP HYXHO NepesarpyauTb (UNn BKNIOYMTb CHOBA,
ecnm NikLock ero yxe Boikniounn) v Tenepb nporpamma NikLock oT-
MepuT 3apaboTaHHbiil uHTepBan spemeHun. Ero MOXHO MCMoNb308aTh
YACTMYHO Ha UTpY, YaCTMHHO ONATb Ha 3apaboTOK HOBOTO BpeMeHH C
NOMOLLLIO TpeHaXepa M nporpammel Velo n 1.4,

TporpammMy Velo MOXHO MCNONb30BaTh U B GOHOBOM PEXMME, T.€.
3anyckaem cHauana Velo, 3atem urpy. B pesynstate oamH pebeHok
MOXET UrpaTth, a APYroi B 310 Bpems 3apabaTuieaTh cebe Bpems ©.

DumctpubyTie nporpammei Velo, a Takxe NPOLLMBKY [/15 MUKPOKOH-
TPONNepa MOXHO CkauaTb C caita xypHana «Paanoxob6u» us pasne-
na N4/20083 u ¢ moero caiita: http://home.skif.net/~yukol/Velo.htm .
Nporpammy NikLock V1.53 MoxHO ckauaThb ¢ caiTta astopa http://
niklock.narod.ru/NL_setup.exe. O6beKTHbI KOA NPOLWKMBKU MUKpO-
KOHTpOJUIepa Takxe NpuUBefieH B nucTuHre 1.

A4

Hawu eo3moscnocmu:
- MAKCHMaJIBHBIH pa3Mep MeYaTHOH IIIaThl, MM

- HaHeceHue 3aiuTHO#H Macku ( PETERS);

INEYATHDIE IIJIATHI

J10 20 cIoeB, KOTOpBIE OTBEYAKOT TPEOOBaHUIM
MexayHapoaHoro craggapra IPC-A-600,
T'OCT 23752-79 nTTOCT 23751-86. Py

457x590;
- n30upaTenpHoe 30JI0YCHNE, HUKEJIMPOBAHHE H 30JI0YEHHE JIaMerei;

- IOKPBITHE HMEPCHOHHEIM 0J10BOM 110, SMD MOHTaxX;
- M3rOTOBJIEHHE Tpad)apeToB U1 HAHECSHUA TOKOMPOBOJIAIIEH IACTEL

AnHamunyeckue
roJsI0OBKU
€BpPOnemncKux
npoussoaurteneu
(Peerless, Seas,
Morel n gp.)

. Ten.(044) 467-31-44

T/ch: (05235) 2-42-04,2-41-95

28000. YkpauHa, r. AnekcaHgpus, yn. 3asofackas, 1

e-mail:pcbplant@netex.com.ua, www.etal.ua

IOpwii Anekcangpoeuy
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sITOBAY IAEKTPOHYKA

CoxpaHuTenb 3apsga akKyMynaTOpPHbIX 6aTtapein

BriBansie aBTOMOGMAUCTBLI 3HAIOT: €CNK
cuctema oxnaxgeHusi astomobunst 3anpas-
neHa TOCONOM, TO B NpUHUMNE K aBTOMOGK-
N0 MOXHO 6bino Bbl HE NOAXOAWTL MecsLa-
MW faxe 3UMOi, ...eCnv Bbl TONLKO He aKKy-
mynsitop! AnutensbHoe Bpemsi NOCTOSHHO Te-
KyWMIA TOK camopaspsiaa akkymynsitopa (310
NPOVCXOAMT Aaxe Yy WCNPaBHbIX akKymynsi-
TOPOB), NPUBOAWT, B KOHEYHOM CYETE, K €ro
rny6okoMy paspsify M K cynbdarauum nnac-
TWH, K YaCTUYHOW NOTEpe eMKOCTW. Takum
06pa3om, U3-3a aKKyMynsitopa, Xouelb Thl
TOr0 UNK HET, NPUXOAWTCH MatLMHY NocewWwaTh
perynsipHo, xoTs 66t OAMH pas B MecsL, 4TO-
6Ll BOCCTAHOBUTHL MOTEPSIHHYIO B peaynbrare
camopaspsia eMKOCTb aKKyMynsiTopa, TO €CTb
noasapsauTh erc. Ans aBTomoGMnuCTOB, KO-
TOpLIe ANUTENbHbIE NPOMEXYTKU BPEeMeHU B
roay He e34AT (HeT HyX/bt), 3TOT npolecc
npespauwaercsi B 06y3y, n6o 06 3Tom nocro-
SIHHO HY>HO TIOMHUTb M 3TO HYXHO aenatb. K
coxaneHuio, 6naroaaps noBceaHEBHOW Te-
Ky4Ke, BCE paBHO OAHaXAbl [a ynyCcTullb,
pes3ynbTar - cM. Boite. Y 60nbWKMHCTBA aBTO-
noburenein akkyMynsitop OCTaeTcs B TaKOM
COCTOSIHMM [10 KOHL@ ero aKkcnnyarauum (CHsi-
Tve cynbdarauuy MHOrAa BO3MOXHO, HO
60oNLWYHCTBY aBTonGUTENEl 3TO HEAOCTYN-
HO), ¥ OHW TaK U My4aloTCl C HUMKU A0 MO-
MEHTa UX 3aMeHbl HA HOBbLIN. C TakuM akky-
MYNSITOPOM [1Ba TPU pasa NpOBepHyn ABura-
Tenb CTapTepoM U akkymynsatop «cen». Mo-
CTaBMLLb HA 3apPsAKy - CPasy xe B Hauane 3a-
psina HanpsxeHue Ha Hem yxe 15-16 BonbT,
cpasy «3akunaet», 3apsgky «He Geper» kak
roBopsiT B Hapoae. Ewe xyxe o6cTout aeno,
€CNN aKKyMyNATOP YXe CTapbiii M BCNeACTBUE
6onbworo Toka camopaspsaa GeiICTPo paspsi-
xaetcs (06bluHO Nopsaaka 1-2 aHs, a To U He-
CKONbKO YacoB). MNpuxoavilb B rapax, BKAKO-
Yaewb CTaprep, a akKkymynstop cnoco6eH
NpOBEPHYTL ABUrartens Tonbko Ha 1 - 1,5 060-
poTa 1 OH Npy 3TOM He 3aBoauTcs. MNpuxo-
MTCS NpeasapuTenbHO NOA3aPsXKaTb akKymy-
natop B Tedenue 10-20 MUHYT 1 TONBKO NOC-
ne 3toro o6bLYHO yaaeTcs 3anycTuTb ABUra-
Tenb. Kak coxpauuts Ha paUTENbHOE Bpems
6e3 ocobuix 3abor gna cebs (To ecTb 6e3 ne-
PUOAMYECKUX, CRELManbHbIX NOXOA0B B rapax
AN NOA3apsAKKU akKyMynsitopa), Ty cTeneHb
3apsKEeHHOCTH aKKyMynsTopa (Mnu faxe nyy-
we), KoTopbi 6bin Ha MOMEHT Bawero yxoaa
13 rapaxa, 4tobul OH 3atem Bceraa Gbin ro-
TOB K NpuMeHeHunto? 3Ty npobnemy s pewmn
yxe net 5 Hasan, paspa6oras ans 3TOM Luenu
cheunanbHoe YCTPOMCTBO - COXpaHUTESNb 3a-
psAa akkymynsitopa, nonbaylocb UM Henpe-
PEIBHO U HeT npobnem y mMeHsi ¢ Tex nop ¢
aKKyMYNSiTOpOM. Ha pycckom fizbike 3T0 Ha-
3BaHWe 3BYYMT Kak TO HEYKNIoXe, NoaTOMy B
fanbHefwem 6yay noneb3oeaTtbes Gonee kKo-
POTKUM W NOHATHBIM @HINMIACKUM aHanorom -
«Accumulator Saver», coOKpaweHHO «AS».
3Ty KOHCTpyKUMIO Npepnaraio asronioburte-
NSIM AN NOBTOPEHWS.

Napametpbl AS
HanpsxeHue nuTHuS ...... 200-240 B 50 'y,

TOK COXPAHEHUS] ....ccoeereemneneeeas 45+5 MA
HomuHanbHas eMKoCTb 06CNyXUBaeMbix ak-
KYMYAISITOPOB ...ouvuenenrennenennacnsnanenns 4-100 Ay

HomuHanbHoe HanpsixeHne o6CnyxvBae-
MbIX aKKYMYNSITOPOB ... 1.2-12,6 B
TOK KOPOTKOrO 3aMbIKaHUS ............. <50 mA
MakcumanbHo ponycraman (6esonacHas)
NPOOOMKUTENBHOCTL NPOTEKaHUs TOKa KO-

POTKOTO 3AMBIKAHUS] «...ceemmrmnineanns 1 MUH.
ApoaomxuTenbHOCTL HeNpepLIBHOM paboTbl
HeorpaHuyeHa

MNonxas mowHocT, noTpebnaemas oT cetm
(UHOM=220 B) ... <7 Bt
CroumocTb Mecsilla HenpepbIBHOW paboTh
(npu Tapude 90 kon. 3a 1 kBTY) ....< 5 py6.

Mnen pabotbl AS 3aKNI04AETCH B TOM, 4TO-
6bl aKKyMynsITOp HEnpepbLiBHO NoA3apsixXan-
CS1 TOKOM, PasHbIM MW 4yTb 6onbLue TOKa ca-
Mopaspsaa, (To ecTb Noka matuvHa B rapa-
Xe, YCTPOICTBO HAXOAWUTCS NOCTOSIHHO BK/IO~
HYeHHbIM B CETb U K aKKyMynsiTopy) - B TaKOM
cnyyae paspsf, He NPOUCXOAUT, aKKYMYNsiTop
Bceraa 6yaer «cBexum». A KakKuM KOHKPET-
HO TOKOM 3apsixaTtb? BenuuuHy 3TOro Toka
MOXHO OnpeaenuTb C AOCTATOYHOW TOYHOC-
TblO, €CAN NPEANONOXUTb, HTO aKKyMynsTop
eMKoCTbIo 60 amnepyacos 3a oauH mecsil, (30
AHel-720 yacoB) TepsieT 3a CHeT caMmopaspsi-
na 25% emkocTn. Heo6xoauMo OTMETUTD,
4TO B AGNCTBUTENBHOCTY MCNPABHLIN, COAEp-
XalWmics B YNCTOTE, HOPMANBHONM TemMnepa-
Type U BRaXHOCTU aKKyMynsiTOp TepsieT 3Ha-
4YUTENbHO MEHbLLE CBOE EMKOCTH, HO Mbi Bbl-
HyX/€Hbl PACCYMTLIBATL U HA CTapbie aKky-
MynsiTopet. TOrpa TOK caMmopaspsana B Mun-
nuamnepax paseH: 60*1000*0.25/720 =
20,83 (mA); Tok 3apsina nonxeH Gbitb Gonb-
we - 2*20,83 = 41,66 (mA) Buibepem TOK
3apsaa 45 MA (Tem 6onee 4TO akKyMynsiTo-
Pbi €CTb ¥ Ha 90 amnepyacos).

NpusyunuansHas cxema AS npuBeaeHa
Ha puc. 1. Camo 3apsiaHoe yCTpoicTBO npea-
crasnsiet coboi reHeparop cTabunbHOro TokKa
(B panvHeiiwem NCT), paccumTaHHbIA Ha TOK
45 MA, cobpanHbiid Ha VT 1,VT2,VD5,R1-R3u
3anUTaHHbIN OT BHINPSIMUTENS, COGPaHHOro Ha
TR1, VD1-VD4, C1. Harpyska (10 ecTb 3apsi-
}KaeMbiil aKKyMynsiTop) NOAKAKYAETCs B KON-
nexTopHyto uens I'CT yepes npeaoxpanurens
F1, avopn VD9, peauctop patyuka toka R5.
He3aBucrmo OT HanpsixeHust Ha NOAKIOYEH-
HOM akkymynsitope B npeaenax ot 1,2 no 14
BONbT TOK 3apAfa OCTaeTcs paBHbIM 455 MA.
3710 03HayaeT, YTO K YCTPONCTBY MOXHO NOA-
KMIouaTh Ans COXpaHeHus nobbie KUCNOTHbIe
VMW LWENOYHbIe aKKyMynsiTOpbl C HOMUHANb-
HbIM Hanpsbxennem ot 1,2 no 12,6 Bonbt. Kak
nokasan onelT Ucnonb3oBaHusl AS, OH npe-
KpacHO CNpaBnsieTcsi CoO CBOMMU (YHKLMAMU
npy NOAKAIOYEHUN K HEMY ONSI COXPaHEHWs

+E

Yadin Jlacno, r.bpsiHck

AKKYMYNSITOPOB €MKOCTBIO OT HECKONBKMX aM-
nep-vyacoe Ao 100 amnepuacos (¢ 6onblueit
€MKOCTbIO aKKyMynsiTOp A1 UCNbITaHns Npo-
CTO He Hawencs). AKKYMynsiTopbl €MKOCTBIO
MeHee 4 A4 He peKOMEHAYeTCs NoAKNYaTh
K YCTPOWCTBY, TaK KakK TOK B 45 MA A/1a Hux
yXe OKasblBaeTcsi 3apsiiHbiM, W BMECTO pe-
XMMa COXPaHEHWUs akKymynsitopa nonydaem
pexvM HenpepbIHOro 3apsaa, YTo NpuBeaet
K BLIKUNAHWIO 3NEKTPONWTA U BbIXOAY W3 CTPOR
axkkymynsiTopa. flaxe npu KOpoTKOM 3amMblKa-
HUW Ha KNeMMax NOAKIOYEHUs] aKKyMynsTo-
pa unu HeNPaBWUNBHON NONSIPHOCTY €ro Nof-
KNIOYEHU TOK OCTAeTCs Takum xe. Moatomy
YCTPOICTBO He BONTCH KOPOTKMX 3aMblKaHUiA
Ha BbIXOAE UK OWMBOYHOM NONAPHOCTH NoA-
K/IOUEHUA akKyMynsTopa (peub naeT o Kpat-
KOBPEMEHHbBIX aBapUIHBIX PexXyMmax, Npoaon-
KNUTENBLHOCTLIO He Bonee OgHON MUHYTHI). O
pexumMe, B KOTOPOM HaX0MTCS CUCTEMa «yC-
TPOMCTBO-aKKyMynsiTop», CUTHANU3NPYET Cii-
crema curHanuaauuu, cobpanHas Ha VT3-
VT5, VD6-VD8, R4-R9. Ha tpanauctope VT3
cobpaHa cxema, NoAaloLwas NMTaHne Ha aHo,
CBETOANOAA, €CNY B LLENY aKKyMynsiTopa ecTb
TOK - 3apAAHbIiA, Pa3psaHbii (Npy Henpasnnb-
HOI NONSIPHOCTH NOAKMIOYEHUS aKKyMynsiTo-
pa) nnm Tok KOPOTKOro 3amblkanus. Ha VT4 u
VTS5 cobpana cxema, KOTopas nogkalyaer
Karof, ceeroamnoaa yepes R4 Kk « - »  BuINps-
MUTENS, €CNY Ha « + » 3aXUME aKKyMynsiTo-
pa € ero CTOpPOHbI €CTb NONOXUTENBHOE Ha-
npsxexue > 1 B (HanpsxkeHve Ha 3apsxae-
MOM aKKyMynsiTope Unn HanpsixeHue Xonoc-
TOro xoAa Ha Buixoae AS npu o6peiBe Leny
3apspaa). Takum 06pasom, coyeTaHve 3Tux
AByx cxem obecneynBaeT MHAMKALMIO BCEX
pexumoB pabotet AS:

- €CTb TOK, €CTb HANPSXEHUE NPaBUNLHOM
NONAPHOCTY Ha KNEMMax aKkKyMynsTopa - pe-
XUM COXpPaHeHus], FOpUT CBETOANOA;

- 06pbiB, KOPOTKOE 3aMblKaHWe MNK Henpa-
BUMbHAS NONSIPHOCTL NOAKMIOYEHUS] aKKyMy-
NATOPA - aBapUWIHbIN PEXKUM, CBETOAMOL He
ropur.

YctpoiicTBo cobpaHo B Kopnyce 3apsigHO-
ro ycrpoiictea blr2-3, ua neyarHoii nnare,
PUCYHOK M PacnonoxexHue 3NEMEHTOB KOTO-
povi npuBeaeHbl Ha ¢.60. CunoBoit TpaHcgop-
Marop, AMOAHBIN MOCT, KOHAEHCATOP PUNBLT-
Pa ¥ MOHTaX MeXAY HUMK OCTaBAEM HETPO-
HYTbIMU, TONbKO HEOGXOAVMMO NEepemoTaTh 3a-
HOBO BTOPUUHYI0 06MOTKY TpaHcdopmMaropa,
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HamoTas 340 euTkoB nNpoeoaa N3B-2 guamer-
pom 0,2 mm. PasmelleHue petanei Ha ne-
4aTHOW nnaTe, pasBOAKa MevyaTHoro MOHTa-
Xa U pasmepbl nNpuBefeHbl Ha puc.2-4
(M1:1). U3 aByx NONOCOK X€CTH LUMpUHON 6
MM U ANMROIN 12 MM M3roTaBnMBaem ABa yro-
NOYKA, COrHYTHIX nof, yrnom 90° ¢ paBHOM ann-
HOI HOXek (okono 6 mm). Ha kaxaom nenec-
TKe, Ha paccTosnuu 3,5 MM oT mecTa cruba,
NO LieHTPY, CBEPNMUM [1Ba OTBEPCTUS ANaMeT-
pom 2 mMm. Yronouku npukiiensiBaemM BHELL-
Hel CTOPOHOWM K NeYaTHOM NnaTe Co CTOPOHL
neraneit ¢ NOMOLLBIO aniOMUHUEBBIX 3aKNe-
NOK AMaMeTPOM 2 MM (MNN NPUKPYYUBAEM C
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MOMOLLbIO BYX BUHTOB M2 ¢ ratikamu), kak
NoKasaHo Ha PUCYHKE. K KOHTaKTam BHELHMX
coeaunenuii nnatw: +L, -L, +E, -E - nognau-
Baem rubkue NnpoBOAHMKKU anuHoM okono 10
CM, @ K KOHTaKTam +A, -A - IBYXKUNbHbIA N30~
NUPOBaHHBIA NPoBOA NIGOro Manoro ceye-
HUs annHoi okono 4 meTtpa. CobBpannyio ne-
4aTHYIO NNaTy Kpenum BEPTUKanbHO, AeTans-
MU pasBepHyB K TpaHchOopMaTopy Ha MeCcTo,
rfe 0 3TOro CTosiNa BepTukanbhasi nnacru-
Ha ¢ TpansucTopom crabunusaropa b2-3
(NpepBapuTenbHO 3Ty NNacTury yaansem).
Mpu atom, nepemeLyas ee B HeGonbLuMx npe-
nenax, nobveaemcsi OTCYTCTBUS KACAHUS €€
fetanei TpancoopMaTopa v 3aaesaHua nna-

Thl 32 NNACTMACCOBLIM KOXYX 6noyka npu ero
HajaesaHuu. llocne 3TOro Hameyaem u ceep-
JIMM OTBEPCTUS ANAMETPOM 2 MM B OCHOBHOM
nnate (Ha KOTOPOM 3akpennen TpaHcopma-
TOP) M 3akpennsieM NeYaTHyIo NNaty K Hewn
BuHTamu M2 ¢ raiikammn. Ceeronmop 3enexHo-
ro CBEYEeHUsi yCTAHABNMBAEM B OTBEPCTUM
avameTpom 5 MM, NPOCBEPNEHHOM B LEEHTPE
3aiHeli CTEHKU NNacTMaccoBOro Koxyxa 6no-
Ka. 3aTeMm nofnavBaem BLIBOALI NEYATHOW
nnatbl K COOTBETCTBYIOLMM TOYKAM CXEeMbl,
MapKUpPYeM U BHIBOIMM LUHYD Buixoaa 6noka
(NpeaBapuTenbHO MEXaHWYeCcKu 3aKpenue
€ro Ha OCHOBHOM nnarte), yCcTaHaenueaem u

cemBanusi He menee 1 BT. YcTaHosuTe f1BU-
XOK NMOTEHLMOMETPa B NONOXeHWe Makch-
ManbLHOro CONPOTUBNEHUSI M BKAIOYUTE yCT-
pPONCTBO B CeThb. ECNK nNpu BpalLeHUKM NoTeH-
LMOMETPA OT OJHOMO KPAMHEro NoNoXeHns 10
APYroro TOK ynoxurcsi B npepens 45+5 mA,
10 'CT ycTpoiicTea MCNpaeex 1 roToe K pa-
6ore (nNpu XenaHuM BENUHURY TOKA MOXHO
KOPPEKTUPOBATL uameHennem R3 - npu ero
yBENnuYeHun TOK yMeHbLIaeTcsl U HaobopoT).
MNpoBepsiem MCNPaBHOCTbL CXEMbI MHAMKAUMN
pexunmoB AS. MNpu pasopBaRHbIX, 3AKOPOYEH-
HBIX BHIBOAAX Bbixofla AS, a Takxe npw nog-
KIIIONEHWUM K HeMy moBoro MCTOYHMKA NOCTO-

SIHHOrO TOKa B MHBEPCHOM NONSpHOC-

™ (Hanpsxervem 1,2-12,6 BonbT, Ha-

npumMep nansamkosoi Barapen Ha 1,5
BONbTAa), CBETOAMOMA HE AONXeH ro-
petb. Mpu Harpyske Beixoaa AS Ha pe-
3uctop 50-360 Om cBeTOAMOA, AONXEH
CBETUTLCS.

Kak nonb3oBaTeCsl YCTPOMCTBOM?
Mpu nepeOM €ro NOAKMIYEHUN K Ma-
LUMHE XENATENLHO NEPES 3TUM aKKy-

7 MyNSITOP 3apaauTh (a8 TO, HTO Xe Mbl
coxpansiem?). Bce norpebutenu Ha
asTomobune AonmxHbl ObiTh BHIKNIONE-
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Kpenum 3alUUTHBIA NNacTMacCoBbIA KOXYX
6noka. Ha koHey, 4-MeTPOBOTO LUHYpa Npu-
ramBaeM LUTATHbIN LUTEKepP ANl NOAKMIoHEHUs]
K rHesny npyukypueatens MalunHel, Kyaa u
Oynem BroNaTh YCTPOMCTBO. K LeHTpansHo-
My KOHTaKTy LUTekepa nognaveaeMm «t» AS
yepes npepoxpanutens 0,25 A (oyeHb Bax-
HO! - MpefioXpannTent [OMKEH HAXOAMTLCS
BHYTpU wWitekepall), K 1pYroMy KOHTAKTY - «-»
AS. MNpepoxpanutens He npefiHaszHavyer ana
3anUTh CaMoro AS OT KOPOTKOrO 3aMBIKaHWs
Ha ero Buixope (Toka 45 mA ansl 3TOro Mano),
a ChyxuT anst 3aluTbl OT BO3ropaxHns 4-meT-
pPOBOr0 COEAMHUTENLHOro npoBoja. Peub
WAET O 3aKOPaYMBaHNM CaMoro LUHypa Kaku-
Mu-nubo npegMeTamum B rapaxe unu 3akopa-
4YMBaHUM €ro KOHLUOB BRYTpU AS B cnyuae,
KOrfia akKyMmynsiTop NOAKMIONEH.

YCTPOMCTBO NPAKTUHECKM HANAAKKN He Tpe-
Oyer, U ecnu petanu BCe UCNPaBHbI U HET
NOBPEXAEHWI B MOHTaxe, TO HaunHaeT pa-
GotaTe cpasy. MNoakniouuTe napannenbHo
Bbixony AS uepes munnuamnepmetp nioboi
notexnymomMeTp Ha 360 Om, MOLLIHOCTLIO pac-

Hbl (SﬂeKTpOHHble 4acCkbl, aBTOMArHu-

TOMNBI MOXHO HE OTK/IONATh BBUZY UX

He3HauYUTenLHOro notpebnexns).

Bcraensiem B rHesno npukypuearens

wrekep AS u BKNIOYaeM €ro B CeTb.
Cpasy ponxeH 3aropersCsl 3eneHbiit CBeTo-
MO, CUTHANM3UPYIOLLIMI O HOPMaTbHOM pe-
xXume paborul AS. B 3aBepLUeHMe BCETO, CHAB
OfIHY M3 KNeMM akKyMynaTopa, rofkmioHaem
MunnuamnepmeTp 1 ybexaaemcs, HTo TOK B
npepenax ponycka (310 fenaeTcs TONbKO
OAMH pas, Npu Nepeom BknioyeHuu AS). MNoa-
COeIMHSIEM KNneMmmy Ha Mecto, AS octaens-
&M BK/IOYEHHBIM B CETb Ha MOCTOSHHO (OHO
HafexHo, noxapobesonacho, u notpebnser
HE3HAYMTENbHYIO 3HEPTUI0 OT CETU), U BBIK-
nioyaem ero TONbKO TOrAa, Korja matliuHa
BLIE3XAET U3 rapaxa.

Nonnbiii Tok noTpebnenus AS OT cetn He
Gonee 30 MA, TO €CTb NONHas MOLLHOCTb, 10-
Tpebnsemas ot cetu, < 7 BT. CTOMMOCTL 3K-
crinyarauuu AS B mecsiy: 7*720*0,9/1000 =
4,536 (p), TO ecTb npumepHo 5 pybneit! MNpu
NepBOM Xe MOCELLEeRMM rapaxa nocne npu-
MeHenusi AS, BkniouuB cTapTtep, Bul Bypnete
NPUSITHO YAMBIIEHbI CBEXECTHIO M MOLLBIO Ba-
LIero akKyMynaropa u no AOCTOUHCTRY oye-
Hute Accumulator Saver!
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PAHMOHIOEVITEI'IbCKVIVI NMOPTAI

© Karanor panuontoGnTensCckux CCbiNok
© OrpomHan 623a AaHHLIX MO NO3LIBHLIM
© BceMMPpHBIN KaTanor AUNNoMoB

© Papvonoburenbckue HOBOCTH

© DainoBLIK apXue NporpaMm

© YKB n Cn-Bu pasnenni

O QSL-6iopo

© Undp ma ans papuonioburenei
© NlelCTBUTENbHbIH KaTanor COPeBHOBaHWIA
<O  pa3gen YHOW MHOpP

© BonblWo# pa3aen cxem 1 TeXA0KyMeHTaLuu

IOpbesnyy

2L MPOM3NERTPOHHRA

Komnanums «lpomManeKkTpoHmKa» nuer npogdeccuno-
HansbHbIX aBTOPOB A4J151 HANWCAHWS CTAarey rno 3J1eKT-
POHHBIM KOMIMOHEHTaM. Crnncox Heob6XxoaNMbIX TeM U
ucxonHel marepman nmelorcs. FoHopapb! BbICOKME.

Mpeanoxexns oTnpaBnaTe Ha aapec denis@promelec.ru
uwnun no tenedony 8 (3432) 45-45-58 Kopwynosy fenncy

BHMMaHWio noanucuukos «Paanoxo66u»

Ecnu Bbl y3Hanu O Halliem XypHane HeflaBHo,
1 XOTUTE O3HAKOMUTECS € COiEpXaHueM npeasl-
JyLux HOMEpOB, TO CAENATh 3TO NPOULE BCEro
Ha Hallem canTe http://radiohobby.tk, Ha koTo-
POM ECTb KaK CBOfIHLIE MOAI0BbLIE OrNABNEeHNA, TaK
N OTAENBHO KaxA0ro HoMepa.

Tam xe Bbl MOxXeTe GecnnarHO 3arpyauntb
[ONONHUTENBHBIE MaTepuanbl, He BOLeALE B
BymaHylo BEpPCHIO XypHana - npotumeki M3Y,
PUCYHKM NEHATHbIX nnat, HekoTopoe 1O Hatmx
aBTOpPOB U Aip.

Ecnun Bac 3auHTepecyeT KOHKpETHbI HOMED
BBINYLLERHOMO paHee XypHana, TO y3HaiTe, ong
OnepaTUBHOCTM XenaTteneHo no e-mail unu Fido

netmail, ecTb nu oH B pefiakuvn. Ecnv Aa, 7o Mbt
CMOXEM BbICNaTh €ro BaM HAJIOXEHHbIM nnate-
XOM (Npaeaa, 310 3aMeTHO A0POXE, HEM NO NOfI-
nucke). A ecnu HeT, TO Bbl MOXETE 3aKa3atb B
penakuum Bce HoMepa 3a 98-2002 rr. B 3nekT-
ponHoM Buae Ha CD «Papnoxo66u 5 net», ye-
NOBUSK NONyYeHus M 6naHk 3akasa KoToporo Npy-
BefleHbl Ha €.64 «Papnoxo66u» Ne3d/2003.
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FIDONET

RU.EMBEDDED FAQ

Kongpepenums cerv FIDONET RU.EMBEDDED (fido7.ru.embedded),
TaKkxXe [OCTynHas Hepe3 VIHTEPHET, NOCBALLEHa BCEMY, CBSI3aHHOMY CO
BCTPOEHHBIMY CUCTEMaMM, MUKDOKOHTPONNEPamMy v APYrviMy KOMNo-
HEHTaMV 3TUX CUCTEM, X Pa3pabOoTKOl, KPOCC-NPOrPaMMypOBaHUEM,
OTnazKol, TECTUPOBAHVEM VI TaK fanee. Xaph, COPT, uHCTPyMEHTapuii,
npo6Gnembil, BO3HUKAKOLLME NPy Pa3paBoTKe v MCNONb30B8aHUY, CXEMBI,
anropyTMBl, UICXOAHBIE TEKCTBI, HOy-Xay. FAQ Haxoaurcs no appecy htip./
/www.svtehs.com/ru/embedded.htm.

HanHas nybnvkayvs - Yacro 3agasaemble BONPOCH! U OTBETH! HA
Hux U3 kongpepenymm RU.EMBEDDED - nofroTosieHa ¢ paspetie-
HUs «epxarensi» fanHoro FAQ'a - Anekces Bnagvmyposa,
avlad@mailbox.riga.lv, MHOIO cA€naHbl HEKOTOPBIE COKPALLEHVS, [0~
basneHus ©, npuMesaHvs v PERAKTPOBaHNE.

ABTOpbI OTBETOB Ha BONpPock n3 FAQ:

Axatommii Babuybiy, 2:5054/3. 16 bant@pi.ccl.ru

Bnaaucnas bansicos, 2:5020/118.51 rx3apf@comp.chem.msu.su

Bnagyaip Bapmus, 2:5050/21.200

Cepreit bopuy, bs_lemis@bsi.lv

Bnanwmmp Bacunesckuii, viv@fullnet.net

AnexcaHgp Buuinsikos, alavi@chat.ru, http://alavi.chat.ru

Anexcert Bnaaumvpos, 2:5100/99 aviad@maitbox.riga.lv, htip://
www.svtehs.com

Ackonen, Bonkos, A.A.Volkov@inp.nsk.su, http://www.inp.nsk.su/
-volkov/home. htmi

Amutpuii Fanyuwenxo, 2:5100/13.4

Amurpuii Opnos, 2:461/33.27

Ceprei 3abenuH, telemak@dialup.ptt.ru

lowa 3aguesckmsi, 2:5020/72

Muxaun Escragees, evstaf@lumex.ru http://www.lumex.ru

Tappu Xypos, cdbnil06@online.nsk.su

Tateana Kpuisuerko, vit@robotek.ru

Anekceii Kysneros, a_kouz@yahoo.com

Amutpuii Kysweyos, dmitry. kuznetsov@mtu-net.ru, http://
www.orc.ru/~dkuzn/index.htm

Anekcangp Jlywnukos, 2:5005/42.19

Axpgpent Moaxesunos, 2:5080/76.6, andy@svrw.ru

Lmutpuii O6yxos, dso@usa.net, http://www.embeddedstuff.com/

Bsivecnas Oscuerko, slavi@helpco.kiev.ua

Tumyp lNpaxkui, 2:5020/505.11

Bnanvmvp MNonetaes, 2:5020/604.66, vmp@aha.ru

Anexcangp Penuyk, real@real.kiev.ua

Anexcangp CamonesiHos, samol@mail.ru

Jieouun Cnobogyuvkos, 2:5000/72.40, curvex@afti.nsu.ru, http://
curvex.hypermart.net/ide2ipt/

Anpfpeit Cronsipyk, 2:5020/1738

Amutpuit Tumuerko, 2:469/15

Anexcangp Toppec, 2:461/28, altor.geo@yahoo.com,

Unbst Tymanos, 2:5030/57.75

Kupunn WWabopams, 2:5030/606, k_shabordin@mail.ru

MwuKpoOKOHTpONnepol:
Bonpocel no MCS-51

>Q: Kaxue kpocc-cpencrea ecte ana MCS-51 v rge vix 83ars?

>A: Vix o4eHb MHOro, nonpoboBaTh BCe XW3HU HE XBaTuTt. M3 3ac-
NY>XUBAIOLLUX BHUMaHUS 51 Gbl OTMeTUR:

1. Franclin ProView. MNocnephsisi Bepcus 8.63. UHTerpupoBaHHas
cpepa, Cu, accembnep, nunkep, 6ubnuortekapb, 6ubnuoreku, RTOS,
cumynatop. C cavita http://www.fsinc.com cBo60pHO pasaaercs feMo-
Bepcus € orpaHudenvem obvema kopa 2 K6. [JocrovHeTea: yno6Has
obonouka, xopowuit help, xopowuit cUMynaTop, ecTb BEpcHn ans
win16, win32 u DOS. HepocraTtku - MHOrO Mernkux riKoB, KOTOpbIE,
BNPO4EM, NETKO BLINABNUBAIOTCS € MOMOLBLIO CUMYNSITOPA.

2. 1AR 8051 Embedded Workbench. lemo-Bepcus € ky4eii orpaHu-
4eHWl paspaertcs ¢ caiita hitp://www.iar.com unu http://www.iar.se.
MoxHo 6ecnnarHo 3aka3atb Ha CD. l'ynsier MHoxecTBO Bepeuin. Co-
DepXuT TOT %€e Habop, 4To u Franclin, kpome RTOS. JocToMHCTBA:
efuHas cpefia AN Lenoi Kyuu pasHelx npoueccopoB. Hepocratku:
€CTb [NIOKU, CUMYNSITOP HOPMAaNbHO CUMYNUPYET TONLKO NPOLEeccop-
Hoe AP0, NepudepUd MOXHO OTIUCHIBATL C NMOMOLLBID MAKPOCOB, HO
3TO TPyAHO.

3. Keil. Naker Gepertcs ¢ http://www.keil.com. daiin Ha3biBaeTcs
ek51.zip. Hapo nona3suts no caiiTy u nouckarb no ccbinkam.vcnonkb-
3oBatb UVWS1E HUKTO He NpuHyXAaeT, 3aro BCEro Nuilb PEAaKTop ¢

Anekcangp Toppec, HeraHus

dyHKUMSIMU OpraHu3auumn npoekta. MoxHO UCNoNbL30BaTh NMo6oN pe-
LAKTOP, NO3BONSIIOWUI BCTPamMBaTh 3anyCK BHELLHUX NporpaMM, 310
3avactyio ropasfo ynobHee. Accembnep, Cy 1 nUHKep 3anyckaoTesi
U3 KOMaHgHou cTpoku. B nakere pupmet Keil no cpasHeHnio ¢ opyru-
MU OHeHb XOPOoLasi ONTUMU3auUUs, HE CONPOBOXAAEMas Pasnu4HLIMU
6aro-puqamMn KOMNUASTOPa, KOTOPbIE HaCTo NPUCYLLU OpYrUM nake-
Tam. Franklin B 3TOM CMbICIE CUNBHO NPOUTPLIBAET.

4. OueHb Hennox komnunsTop Tasking dupmet Altuim - HblHelHero
NPOVU3BOOUTENS TAKUX U3BECTHLIX MPOrPaMMHBIX MPOAYKTOB Kak Accel
EDA, PCAD, Protel v gpyrux. NpakTtu4ecku HeT rMiOKoB pefakTopa u
060n0MKM, [a U KoL reHePUPYETCs BNOMHE NPUCTONHBINA, €CTb UHNANH
GYHKUMM U MHOTO [pyrux paclumMpennii CTangapTHoro Cu.

>Q: Kaxme ects ocobensocTu ucnons3osatusa 1/0 8biBOROB B
cemevicree mcs51?

>A;

1) CemeiictBO mCs51 UMEET «KBa3uBYHANPaBneHHbIE» BHIBOLb!
nopToB. T.e. BHU3 OHK TAHYT Bonee-meHee NPUNUYHO, 2 BBEPX TSHET
HeCUnbHbIA pull-up. 1151 KOHPUrypUpOBaHUst HOrU Ha BBOJ, B COOTBET-
CTBYIOLWLWI BUT NOpTa NPOCTO BLIBOOWUTCS €OUHUNKE, HBPYXHBIA Cur-
Han ee nepecvnuBaeT. HO Ha 3TOM POBHOM MECTE Pa3NOXeHb!l aKKy-
paTtHeHbkue rpabenbku. Pull-up Ha caMom aene cocTouT U3 Tpex Yac-
Teil (cMm. Hanpumep doc0499.pdf ¢ carita Atmel). Cambiid cnabbitt Tpak-
3auctop Q2 obecneuuBaeT Tok 8...10 MKA. TpanaucTop Q3 (Tok o 0,5
MA) obecneunBaeTt nopnepxaHne YpoBHS «1», HO NMPU CHIDKEHUU Ha-
NpsiXeHus Ha Bxoae [0 YposHs okono 2 B (npu nutaHum 5 B) OH Bobik-
noHaeTces. Y, HakoHew, camblil MOLWHBIA TpaHaueTop Q1 (eoMHub!
MA) BKIONEETCs Ha 2 Nepuosa KBapLEBOTO reHeparopa Npu Nepexo-
e 6uta B peructpe nopra us «0» B «1», o6ecneuvBasi xopollee Hapa-
cTaHve curHana. Takas cTpyktypa obecne4vBaeT U BO3MOXHOCTE Bbl-
Aath [OCTATONHO NPUAKNYHYIO (Mo Mepkam paboTte! Ha T TJ1-MuKpocxe-
Mbl) «1» U B TO Xe Bpemsi He NOTPebnsaTe NULIHWI TOK NPU NOAaYe Ha
Bxop, «0». Ho:

a) ecnu «Hora» 6bina NPUTSIHYTA K 3eMre BHELUHUM CUTHaNoM ¢ OT-
KPBITEIM KONNEKTOPOM, TO K NMUTaHUIO ee noHayany 6yfeT TsHyTb TOMb-
ko Tok 10 MKA, HapacTanne 6yfeT oueHb MefneHHbIM. U3-3a 3Toro,
HarnpumMep, MoxeT nnoxo paborarb 06meH no 12C. NpUTSHUTE BLIBO-
Obl K MUTaHuIo pe3uctopom 3...10 kOwm;

b) ecnu «Hora» pabotaer yepea pea3uctop Ha 6azy NPN TpaHauc-
TOpa, Aa eule 1 Toka 3axorenock B 6a3sy Aars nobonswe ©, To uHorpa
[axe HaBoaKa MOXET OOTSIHYTb BLIBOL BHU3 IO BHIK/IKOHEHUS TPAH3U-
cropa Q3. MNocne aroro Toka TpaHaucTopa Q2 MOXeT He XBaTaTb ANs
TOro, 4To6b! BLIBECTW HANPSKEHWE Ha HArpyXaioLem peavucTope B 30Hy
BkmoveHuss Q3, BbIxoA 3awlenkueaeTcsi B «0». CTaBbTe pe3uctop ¢
6a3b! He Ha BLIBOA, NOPTA, @ Ha MUTAHUE U NYCTb MOPT KOPOTUT 6asy
Ha 3eMni0. Hepoctartok - nuWwHUA notpebnsiembiii TOK B COCTOSIHUU
«TPaH3UCTOP 3aKpbIT». Ecnu 310 Bo3Moxro, ctaBbTe PNP Tpanaucro-
pH U ucnonb3yite Tok «0», CTaBbTe COCTaBHLIE TPAH3WUCTOPH (Unu
ULN2003 aka K1109KT23), nageHusi HanpspkeHUs Ha ABYX NEPEXo-
Oax naxe Npy Manom TOKE JOCTATOHHO ANs HOPMAanbHOW paboThl,

2) Kpome atoro, tpaHauctopb Q1 B nopty P2 npu BIBOLE aapeca
1 OBLIMHO BLIKNIOHEHHHIR pull-up B nopty PO npu BLIBOLE appeca u
AGHHBIX B NIOT. «1» BKMIOYEHLI BCE Bpems. MNaaeHue HanpspkeHus Ha
3TuX TpanaucTopax oxkono 0.5 B npu Toke 4...5 MA T.e. MOryT €034aTb
BNOMHe npunuuHble «KMOIM-ypoBHU» Ha Harpy3ke 1 kOwm. B 1o xe Bpe-
M1 B «OBbMHOM» COCTOAHUU pe3uctop 4,7 kKOM Ha 3emnio co3paer
AOCTarOHHO YCTOMMUBLIN «O» Ha BXOA4aX NPOLECCOpoB cepuu mesS1.
CnepcrBusi:

a) Ecnu paxe B Balueit cucteme ucnoneayTes BHetwHue O3Y/MN3Y,
HO €CTb Takxe u BHyTpeHHee N3Y, TO Bbl MOXeTe UCMONb30BaThL NU-
HuKn nopta P2 Kak BXOAbI, NOAKAIHUB BXOAHLIE CUrHamMbI Yepes rnoc-
nefosarenbHble pe3vucTopel 2...3 KOM 1 onpalmBas Ux NOANPorpamM-
MO, HaXOASsLWENCs: BO BHYTPEHHE!N NaMsiTu KOLa;

b) Ecnv BHewHero N3Y HeT, TO MOXHO pacluvpuTb NOPTH MUKPO-
KOHTPONNEpa, He 3aHMMasi BLIBOLOB A5 CTPOOUPOBaHUS, CNeayiowmMM
obpasom. NopT P2 ncnons3yercs kak BXoAb! (HEPE3 Pe3ncTophbt), Ha-
npsiMyI0 e K Hemy NogKnioueHbl Bxoaw peructpa MP23, Ha crpob
pervcTpa nopaercs curdan /PSEN.

NocnepnosarenbHOCTL KOMaHL,

mov DPH,somedata
movc a,@a+DPTR
3anuileT B pernucrp 3Havserune somedata.

>A: BbillEONNCaHHbie «KBa3WABYHANPaBNeHHLIE» MOPTH NPUCY-
LM CTaHAAPTHHIM KOHTpOnnepam 51-ro cemelicTea. Hapsiny ¢ HUMU
BbINYCKAETCH AOBONbHO MHOrO 51-COBMECTUMBIX KOHTPONNEpOB.,
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MNKPOKOHTPOAAER)
VMEIOLMX, KPOME CTaHAAPTHBIX, €Le Y PeXUM HOPMAaNbHbIX 2-TaKT-
HbIX (NyL-NyN) BeIXOQOB.

Bonpocol no AVR

>Q: Kakue kpocc-cpencrea ectb gns AVR u rae vx B3are?

>A: 1. Ot Atmel: 6ecnnatHulii accembnep - orcront IMHO; cumyns-
Top AVRSTUDIO - eguHCTBEHHBII CUMYNATOP, NOAAEPXUBAIOLWMIA
nepucdepuio NpoLeccopos [NyCTb HANULLYT Te, KTO NONb3yIoTCs].

2. BecninatHeiit accembrnep ot IAR - 310 NPOCTO YacTb NOSHOrO na-
Kera.

3. IAR AVR Embedded Workbench. lemo-sepcus € Kyuel orpaHu-
YeHWil pa3faeTcs C caitra http://www.iar.com vnu http://www.iar.se.
MoxHo GecnnatHo 3akazaTtb Ha CD. CopepXut MHTErpupoBaHHyIo
cpepy, Cu, accembnep, nuHkep, 6ubnuorekaps, Gubnuoteky, cumy-
natop. O BOCTOMHCTBAX U HepOCTaTKax NucaTs 6ecTonky, T.K. 3TO €AWH-
CTBEHHbIV BOCTONMHLIA NakeT ans AVR, cpaBHUBaThL He € YeM. ioku
€CTb, HO He ¢aTanbHble. CUMYNSTOP CUMYNUPYET TONBKO NPOLIeCcop-
Hoe 8gpo, nepudepmrio MOXHO ONUCEIBATE C NOMOLYbIO MAKPOCOB, HO
3TO TpyaHo.

>Q: Kaxoe Bpems HyxHo atmega gnsa cTabunusayuy kBapua npy
BbiXoAe u3 power save/power down pexuMOB uy nocse nogaymn
nutanms vec/gnd ? To xe camoe - g cTabunusauymm BHELIHEro
rtc-xBapya 32 kHz.

>A: Bpems 3anycka (TouHee BbIXOf, Ha MaKCUMaNbHYIO aMninTyay
reHepauMu) NpakTMyecku onpepensercs popmynoit: taan.=Q/f, roe
Q no6poTHoCTL pe3oHaTopa, f - reHepupyemas yactora (fu). Jo6-
potHocTs HY kBapueB coctaenset oT 30 ThiC. A0 2 MIH.; KOHKPETHO
PoBGpPOTHOCTL 4YacoOBOTo KBapLia MOXeT COCTaBnaTL npumepHo ot 30000
po 300000, oTkyna cnepyert, 4TO reHeparop Ha yacoBom keapue 6y-
DET BLIXOQUTL Ha pexum o1 1 0o 10 cekyHg. Ans BY kBapues po6por-
HOCTL cocTaBnseT o1 30000 go 800000, koHkpeTHo Ans PK169 v vac-
TOTHl 4 My poBpoTHOCTL cocTasnseT 100000, oTkyna Bpems 3anycka
- 25 MC. Bpems MOXHO CHU3WTb, YMEHBLUMB SOGPOTHOCTL KBapua LiyH-
TUPOBaAHUEM MOCNENHEr0 pe3ncTopom, Hanpumep 5,1 MOwm, ogHako
370 CHUX@eT cTabunbHOCTL paBoThl reHepaTopa (XOTS 3TUM CHUXE-
HWEM BO MHOMMX CJly4asx MOXHO npeHebpeub). AHanorMuHoro sgogexra
MOXHO AOBUTLCR, NPUMEHWUB KepaMUyeckue pesoHatopsl (KOTopbie
camu no cebe MMEIOT HU3KYID NOBPOTHOCTL). A Tenepb BEpHEMCS K
AVR-kam: B AVR cyuwecteyeT peructp SUT, koTopbiii oTBevaet 3a
3apepxKy curHana cbpoca, Heobxopumylo ANs NOAHOMO BbIXxOAA re-
HepaTopa Ha pa6ounii pexum. 370 Bpems SOMKHO BblTb NPUMEPHO B
nBa pasa Gonblwe (ANs 3anaca ¢ yNeToM KnMmMaTtuku, pabouero Ha-
npaxenus U 1.4.). OHo BuiBupaetcs B peructpe SUT pByms 6utamu:

00 - 5 umknos reHeparopa

01- o071 0,4 po 0,6 mc

10-0713,2 po 4,8 mc

11- 07128 po 192 mc

3TumMKn xe Gutamu genaeTca 3afepxKa Ha 3anyck npoueccopa u
npv BbIxoge U3 pexvma PowerSave (B 3TOM pexumMe TakToBblit reHe-
partop BLIKAIOYEH N8 LOCTUXEHUS HUIKOrO NOTPE6IEeHUs - TONLKO Tak
AVR MOXHO 3aCTaBUTL Mano NoTpebnaTs - B pekopAHO KOPOTKoe Bpe-
ms noGonsuie coenartb 3a cH4eT GONbLIOR BLIMUCAUTENEHOM MOLLHOC-
TH, @ NOTOM CMaTs, Cnatb, cnats! ©

>Q: Kakune ectb rmoxkn 'y AVR ?

>A: Mpy NNAaBHOM NOHUXEHUM NMUTAHUS NPY BbiKNoueHun AVRH 6e3
brown-out detector-a umeloT CBOIMCTBO MHOrpa 4€ro-T0 nNucatb B
EEPROM. 310 TpyaHO Bocnpoun3secTu - 3ddeKT cnyyaiiHbiit 1 Heno-
HATHbIM 06pa3omM 3aBUCKLYMIA OT yCTpoicTBa nporpammel. Ha 100%
NEYUTCS BHELHUM CynepBu3opom, Hanpumep, ADM705. Hacuer crne-
TaHus Flash: ecnv cyrianel, MCNosib3yembie ANS BHYTPUCXeMHOro Npo-
rpammupoBaHus, 6onTaloTcs B BO3Ayxe, UM Mpu akTMBHOM pecete
Ha HUX NOLAETCS YTO Nonano, TO C HEHYNeBoO BEPORTHOCTLIO BO3MO-
XeH BXog B PeXuM NPorpamupoBaHus CO BCEMU BbITEKALMMY MO-
cnepcreusivu. Mputsxka SCK k 3emne yepes pe3ucTop peliaer aTty
npobnemy.

>Q: Kax onpegesmrs npuymHy c6poca AT90S2313 ?

>A: LUtaTHO - HUKak. Korfa MHe 310 6bIn0 akTyansHo, | Belan Ha
ceoGogHylo Hory napannensHylo RC uenb tuna 1 MOm + 0.1 mkd;
nocne VHULManu3auuu NporpaMmbl BLICTABNSN HA 3Ty HOTY «1», a He-
NOCpPEACTBEHHO B Havase NporpammMbl aHanu3upoBarn ypoBeHb Ha 9TOM
Hore. ECiu TONBbKO YTO BKNIOYMAKM NMuTaHue, 1o Gypet «0». Ecnu Gbin
cbpoc no WDT unu o1 cynepsusopa, 1o npountaeTcs «1» (npu ycno-
BWK, 4TO OT MOMeHTa c6poca nNpowno He 6onee ~1,2 NOCTORHHLIX Bpe-
meny RC uenu, TouHylo uudpy neHb cuntars - U=Ucc*exp(-T/RC) ).

Bropo# nyts Gonee cnoxHbiid, HO 1 Gonee addexTveHbIi. Mepuo-

DUHECKM MOACHMTLIBATL KOHTPONBHYIO CYMMY KPUTUUYHBIX PervcTpos
(agpecoe O3Y) ¢ coxpaHeHWeM pesynbraTta nogcyeTa, a no crapry
NpOBEpSsTL COOTBETCTBUE NEPEeCHUTaHHOM KOHTPONbHOW CYMME! TOMY
3HaveHuo, kotopoe Gbino coxpaxeHo. Mpu ucnonsvaosannn CRC-16
MHe He yanocs fOBUTLCR HY «JIOXHOrO cpabatbiBaHus», HU «Nponyc-
ka». pEKTUBHOCTL BOCCTAHOBNEHUS ¢asbl paboTbl NPOCTO BENMKO-
nenHas! BUBMMO, C TOYKM 3peHUst NPOCTOTHE peanusauun Gonee npa-
BMALHO ucnons3osats CRC-8 (8 He nposepsn). Eule HekoTopbie uc-
NOML3YIOT KOHTPONbHbIe 6aiiThl (PUKCMPOBaHHEbIE 3HA4YEHUR), paBHO-
MepHO pacnpepeneHHbie B O3Y. Ho 370 Taku Ha niobutens ocTpbix
owywienuit, IMHO.

Ong AVR c6poc (no WDT nu6o no reset’) ects c6poc B noGom
pexume, B TOM yucne v B pexume Power Down. CoOTBETCTBEHHO,
BLINOJIHEHME MPOrpamMMbl HAUMHAETCS € BekTopa reset’, T.e. € camoro
Hayana, B TOM wucne v npu cpabarteisanmu WDT B pexume Power
Down.

>Q: Al ycranoeun IAR Embedded Workbench. Yro nanswe?

>A: fNyuwie BCEro - NONHOCTLIO NPOYMTaTh BeCk help. 310 3Haum-
TENBHO YNPOCTUT panbHelillee ocBoeHue. lNeyaTHas pokymeHTauus
Ha KOMMUMSTOP NPaKTUNECKU ORMH-B-OOUH noBTopseT help. Ecnu xe
4YuTaTh COBCEM JIEHB - TO MO KpaliHeil Mepe NpouTv pasgens Overview
v Tutorial 8 AT90S Windows Workbench Help.

DNanee HyxHO ckauaTtb ¢ http://www.atmel.com/atmel/products/
prod200.htm nocnegHiolo pepakuvio garalwuTta v eppata Ha sbiGpan-
Hblil MUKpOKOHTponnep. Tam xe, 8 hitp://www.atmel.com/atmel/
products/prod201.htm nexat npumeps! AVR 8-Bit RISC - Application
Notes. U3 Hux ocoBeHHO pekomeHaylo cnepylowme: hitp://
www.atmel.com/atmel/acrobat/doc1483.pdf AVR030: Getting Started
Wwith C for AVR (11 pages, updated 9/99)

Kak pas - «C yero Hauatb». B npuHUune, NoBTOpEeHUE HaqaNbHbIX
pasgenos pokymeHTauuu no EWAQQ. http://www.atmel.com/atmel/
acrobat/doc1079.pdf AVR032: Linker Command Files for the IAR
ICCAQ0 Compiler (12 pages, updated 10/98). On1ceiBaeTcs Hammca-
Hue KomaHgHbix $aitnos komnoHoswMka (.XCL). Toxe nostopeHue
nokymeHTauuu ot AR http://www.atmel.com/atmel/acrobat/
doc1234.pdf AVR034: Mixing C and Assembly Code with IAR
Embedded Workbench for AVR (8 pages, updated 12/98).

>Q: Kax cesizatb acceMbiepHyIo noanporpamMmy ¢ nporpamMmmon
Ha Cn.

>A:Toxe noBTopeHue pokymeHtauuu: hitp://www.atmel.com/
atmel/acrobat/doc1497.pdf AVR035: Efficient C Coding for AVR (15
pages, updated 11/99). OueHb TONKOBbLIA JOKYMEHT. PEkomeHaylo K
BHUMAaTeNbHOMY NPONTEHMIO, 0COBEHHO KOraa nporpamMmMa 3aHumMaet
namatu Gonblle, Yem ects B kpuctanne. Kpome voro, B http://
www.atmel.com/atmel/products/prod203.htm (pasgen Software)
pexomeHayio B3aTe: fip://www.atmel.com/pub/atmel/io_def.zip. Tam
HaxXoQUTCR apXuB € CUMBOAUYECKUMU ONUCAHURMU PErucTpos
BBOgAa/BLIBOAA U BUTOB B HUX Ans BCex AVR MUKPOKOHTpoOnse-
pos. @aunel .h u3 3TOrO0 apxusa cnefyeT NONOXUTb B
C:\IAR\EW22DEMO\AQC\INC\ BmecTO CTapsbix.

>Q: Ornmyaercs sm IAR C or cravaaprHoro ANSI C?

>A: [la. B IAR C BX0OAST pasnuyHbie pactuMpeHus, CBA3aHHLIe C
peanvsauMeri komMnunaTopa 418 MUKponpoleccopa ¢ apsapackon
APXUTEKTYPOI (OBa appecHbIX NPOCTPaHCTBa - ANK KOAA Y AaHHbIX) U
nns 6onee addekTUBHON paboThl B OrpaHUteHHbIX YCIOBUSX MUKDO-
koHTponnepos. Nogpo6Hee - cmotpu AT90S C Compiler Programming
Help, paspen Language extensions. B ucnonksiowiei cucteme (61G-
NMOTEKE) OTCYTCTBYIOT DYHKLUMH, CBR3AHHLIE C BLI30BaMu onepauu-
OHHOI cucTemMbl (onepauun ¢ daiinamu u np.).

>Q: MoxHo nu paamecTurs Tabnmus! (ctpoku n 1.4.) B [13Y?

>A: MoxHo. ins 3Toro cyLyecTsyeT paciuvpeHiie a3uika - 3apesep-
BupoBaHHoe cnoBo flash. MepemeHHas, oNMCaHHas € NPYMEHEHeM
AAHHOTO CNoBa, Pa3MeLLAeTCs B aApeCHOM NpOCTpaHCTBe KoAa u Ao-
CTyNHa TOJNBKO MO YTEHUIO.

flash char aag[] = "aaa”;

flash char bbb[] = "bbb™;

flash char ccc[] = "cec™;

flash char flash *xxx[] = {aaa, bbb, ccc, 0};

Ecnu ncnonsayetcs 6onee yem 0puH YpoBeHb BIIOXEHHOCTH, KaK B
BbllLenpuBEaeHHOM NpUMepe (MaccuB ykasarteneit Ha CTpoku), To flash
BOJIXEH CTORTL ANS KaX/A0ro ypoBHS.

>Q: Kax nepenars crpoky char flash * B ¢pynxymio? MNpsmoe Ha-
nucaHve CTPoOKM B napamerpax QyHKUUM He MpOXoRuT:
printf_P("Cypoka\n™);
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>A: Toneko ogHumM cnocobom. OnncaTts ee OTAeNbHO:
{ .
static flash char str[] = "Crpoka\n";
printf_P(str);

}

PekomeHpayio 06paTvTb BHUMAKKWE HA TO, 4TO He 0BA3ATENELHO Bbl-
HOCWTL ONMCAHNE CTPOKM B Hauano GyHKLIMK. MOXHO caenaTs foKasnb-
Hblil 610K 1 ONMCATL NEPEMEHHYIO B HEM, KaK B NPUMEpE.

>Q: Kak npeo6pasosartb yka3zatens char * & char flash *?
>A: BOCnonb30BaTLCA NPOMEXYTOYHBIM int:

char *s;

char flash *p;

p = {(char flash *){{int)s);

>Q: Fae pasMeLaloTCa NepeMeHHbie Tuna const?

>A: B O3Y. Cnoso const He siBnseTcs cMHOHMMOM cnosa flash.
MNepemenHble, onucanHbie Kak const, pasmeulaiotes 8 O3Y. Takoso
Tpeboeanve ctangapta ANSI.

>A: TouHee ckasaTb B a|pECHOM NPOCTPaHCTBE AaHHLIX. Mpy BKNiO-
qyenHOM Kniounke «Writable constants and strings» onm geicreutent-
HO okaxyTcst 8 O3Y v BypyT nHMumanvavnpoeaHsl npy startup-e, a npy
BBIKMNOYEHHOM Pa3MELLLATCH B OTAENLHOM cermente CONST, xoTo-
phiii fomkeH ObiTb pasmelleH B 3HEProHe3aBMCHMON NAMATY AaHHDIX.
Taxor namat Ha xpuctanne AVR HeT, No3TOMy 3TOT PEXMM MOXET 1C-
NONL30BATLCA TONLKO MNPY HANMYUW B CXEME BRELUHEN NAMATY AAHHbIX.

>Q: Kak pa6otats ¢ 6utamm B pernctpax BHELUHUX YCTPOMCTB?
>A: ina Hawana onnucaTb NonesaHbli Makpoc:

#define Bit(n) (1 << (n))

Lna ycTanosky 6uta n 8 nopTy p:

p |= Bit(n);

Ana c6poca bura:

p &= ~Bit(n);

ns nposepxy 6uta:

if ((p & Bit(n)) = 0) ...

1 Tak ganee.

MonHeIn nepeyeHb BCex BUTOB LOCTYNEH Ha caliTe aTmena B pas-
pene software, ¢aiin io_def.zip. Cnepyet nomectnte 3tn .h dparinel na
3toro apxuea e karanor C: \IAR\EW22DEMO\A90\INC\ emecTo cy-
LECTBYIOLIMX.

>Q: Y mens He paboraer printf. Yro genars?

>A: Bo-nepsbiX, BKIIOYNTL B CBOIO NMPOrpamMmy OTAENbHYIO GyHK-
uwnio putchar:

int putchar(int c){

while ((USR & (1 << UDRE)) == 0);

UDR =¢;

retumn c;

}

CrangaptHuiii putchar B 6uBnmoteke CkOMIMAMPOBAH NOL Hecy-
wecTsyiowmii 8414. ina pocTyna x MMEHOBAKHLIM HAa3BaHwaM BUTOB
perncTpoB cnepyeT B3sTh npasunbhbiil .h-¢alin us io_def.zip. Ity
PyHKUMIO CnefyeT BKAYATL TONLKO MPWM KOMNUAALMKW NOZ,
target=release, nHaye nog, OTNAAUNKOM MOXET OTKa3aTbCs paboTaTs
oxHo Terminal I/0. Bo-8TOpbIX, CnefyeT NPOBEPUTL NPOLERYPY YC-
TaHOBKK CKOPOCTM 0BMEHA NOCNepoBaTeNLHOro Nopra. B-TpeTtbux,
Hapo npaemnbHo BbiIbpaTe BapuanT ¢yHkumn printf. Mogpo6HocTy -
cmoTpy AT90S C Compiler Programming Help, Configuration, Input
and output.

CraHpaptHan ¢yHkuma printf Tpe6yer ans ceoel paboTel MuHMMYM
134 Gaiita O3Y B cTeke. ITO CTPALIHOE PACTOYUTENBCTEO, HOITOMY
€CTb COKpalleHHble Bepcumn printf, koTopble 06M1a8aI0T 3HAUNTENLHO
MEHBLUMMM BO3MOXHOCTAMM (POPMATUPOBAHUS (B YACTHOCTH, HE NOg-
LEPXMBAIOT 3afiaH1ne NONs LMPKYHEI BbIBOAA), HO 3aTO He TpebyioT ans
pabotel Tak mHoro O3Y. 1 66l nopexOMeH[0BaN MCNONL30BATL
CA\IAR\EW22DEMO\ASO\ETC\intwri.c ¢ HeBOnbWMMY MCNpasBnexn-
AMK - 3aMEeHUTb

static const char hex[} = "0123456789ABCDEF";

Ha

static flash char hex[} = "0123456789ABCDEF";

1 nepenth OT printf x printf_P 3amenoi:
int printf (const char *format, ...)

Ha

int printf_P (const char flash *format, ...)

FIDONET

Kpome Toro, s 6el pekomerfosan soobLie oTkazaTuea ot printf u
nepevitn K printf_P.

>Q: Mue He xBataer O3Y. Y710 nenars?

>A: NMpountate AVRO35: Efficient C Coding for AVR 1 BHeppUTh
npreeferRHbIE TaM pexomeHpauvn. Ecnu kpatko, To N0 BO3MOXHO-
CTn ncnonb3oears baitTosele (char) nepementbie. He neperpyxarts
CTEK NOKanbHLIMM NepemeHHbIMKY 60nbloTo pa3mepa. Craparscs
Aenatb GyHKumK Gonblioro (8 Mepy!) pasmepa - Tak KOMIUASTOP
pPas3NoOXUT MakCUMyM NepemMeHHblX nNo pernctpam. 06 adpdextus-
HOCTW nyuwWwe CyanTb NO nncTuHry. Mepepasarts B GyHKUMKM nyywwe
He Bonee 2 BXOAHBIX NEepEeMERHBIX - TaK OHU NAryT B perncTpul. Pas-
MeLaTe KOHCTaHTh! B M3Y, ¢ knoyesbim cnosom flash.

BHumartensHo n3yunte ncnonbayemelit .xcl-gain - ol npusepeH
B NOCTABKE TONLKO A8 npumepa u xoe-rae HeadgektneeH. MNocra-
BUTL HUXHIOIO rpanunLy Bcex DATA cermentos (RSTACK, CSTACK,
IDATA1, UDATA1, ECSTR) B 60 - Tak Gyger SOCTUIHYTO nonHoe,
6e3 poipok, ncnonbsosanne O3Y. YTOUHWMTL pasMeps annaparHo-
ro (RSTACK) u nporpammuoro (CSTACK) crexos.

>Q: ¥ mens He paboraer nopr A. Novemy?

>A: MNopT A ncnone3yeTcs Kak WiHa appeca-aakusix npy pabo-
Te ¢ BHewHnm O3Y. Ecnn ono He ucnonbayercs, 10 8 .xcl-aiine
cnepyeT 3aKOMMEHTMPOBATL CTPOKY:

-e?RSTACK_IN_EXTERNAL_RAM=?C_STARTUP

>Q: MoxHo nu co3fiate BbIXOQHO aiin B ABONHHOM BUAE?

>A: [la. ina 310r0 Cnepyer yxa3aTb B KAYECTBE BHIXOGHOIO $op-
mata mpds. MonyueHHblli ¢pann ¢ paciumpennem .tsk u 6yget o6-
paszom MN3y.

>Q: Kak 3ameHuTE 6UMOGNMOTENHBIA MORYNL Ha CBOI?

>A: Mpouwe BCEro - NPOCTO NOMECTUTL UCXOAHBIN (aitn ¢ HUM B
cBOW pabounii KkaTanor NPOEKTa M NOSKNOYUTL ero K (ariny npoex-
Ta. Hanbwe obonouxa cama pasbepercs ¢ ero Tmnom (. nnm .s90)
1 no3aboTuTcs 0 ero NPUCTLIKOBKE paHblue GMGAMOTENHOrO.

>Q: Kak nyuwe ornaxusars nporpammy?

>A: Ecnn HyXHO 0TNafnTb anroputm, He 3aBuCMMBLIN OT paboTu
nepugepun, To Torsa MOXHO BOCNonb3oeatbea C-SPY. Mpenmy-
ujecTsa - OTnagka Ha ypoBHE NCXOAHOTO TEKCTA, HEZOCTaTKM - ne-
pudepns npaxrTuyeckn otcyTcTeyeT. Ecnu paGora co cTangapTHON
nepugepneil, To MOXHO c03paTk .hex-dain n 3arpyanTb ero B
Astudio. NpenmyLiecTsa - LOCTATONHO [OCTOBEPHANA 3MYNALMA KPH-
cranna, HepocTaTkm - npuxogutes paborarb TONLKO ¢ gn3accemt-
NEPHLIM TEKCTOM. Agpeca NOANPOTPamMm 1 NepemMeHHbIX PUXOAUTCS
BLIACHATL 3 map-danna.

Taxne CNOXHOCTM BO3HMKAIOT U3-32 TOrO, YTO B AEMO-BEPCUMU
EWAS0 dopmat BHYTpeHHMX (HaNNoB OTAMYAETCA OT pabouen sep-
cumn 1 3T0T GOPMAT HE NOHMMAETCH LPYrUMMU MPOrpaMMamm,
BHUMAHME! IAR agpecyeTt namsTe nporpamm no6aiiTHo, B TO Bpe-
mMsa kak Atmel - nocnosHo. Moatomy, ecnu 8 map-daine ot KOMNo-
HOBLUWKA nognporpamma umeetr agpec 1234h, 1o e Astudio Hapo
ykasnigatb agpec 1234h/2=091Ah.

>Q: EWA90 paboraer ronsko nog Windows?

>A: Obonouka - pa. OpHako ectb command-line Bepcun kKoMNK-
natopa, accembnepa U KOMNOHOBLUMKA, KOTOPLIE MPEKPACHO pa-
6oraot n3-nog MS-DOS, ncnonbsys scTpoeHHbii DOS Extender
ot Phar Lap Software, Inc. OcHoBHas CNOXHOCTL Npu paboTe ¢ Humm
- OFPOMHOE KOAMHECTBO knioyel. Pexomengyio ans Hawana nopa-
6otaTtt B BUHROBOW 060NOYKe, a 3arem B3ATbL CMMCOK KMoyel 13
LAnkK IMCTUHIa M NOMECTUTL ero B make - ¢ain. JInuHo g nonbay-
tock maker.exe n3 coctasa Boriand C 3.1 (npocTo noromy, uto oHa
y MeHsi yxe bbina).

>Q: Nepuogunyecky Npu KOMOUNSLNN COBEPLUIEHHO NPaBub-
Horo ¢aiina MHe BbifaeTcs cucremHas ownbka. Yro nenars?

>A: MOBTOPUTL KOMNUNALMIO. BTO KaKas-TO OwnbBKa B KOMNUAS-
TOpe, KOTOpas MHOr4a BO3HUKAET.

Bonpocol no PIC

>Q: Kakune kpocc-cpeacrea ects ans PIC v ras ux 83s1e?

>A: ina PIC Hanbonee pacnpocTpaHeHsl ABa KPOCC-CPeacTsa -
accembnep MPASM (BxopuT B Gecnnathuii naket MPLAB, xoto-
peIi MOXHO ckadate ¢ www/microchip.com) n Cu-komnunsitop Hi-
Tech. B coctae MPLAB Bx0gST U cumynsaTop (408 otnagku), u yn-
paenexne aMynaTopom, Ans cuactnmesix o6nagatenei oHoro ©.
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MANKPOKOHTPOAAEPSN

>Q: Komnunsitop HiTech sBeigaer coobujerns o6 olumnbkax ram,
rfie OH Ux paHble He BbIAABaN, UiN Tam rBe UX SIBHO HeT.

>A. Mepsoe - uctek cpok paborel nemo-eepcun. BTopoe - KOM-
NUNSTOPY HYXHO MakcumyMm cesobopHoi namatu B 10C. Heckonbko
kunoBanT MOTYT pafiMkanbHo yNyulmMTb ero paboty. MoaToMy Hu-
korna He sanyckainte ero usz JJOC obonovek tTvna NC, VC v T.n.
Jyuwwe Bcero sBui3biBainTe ero n3 Windows Hanpsamyio.

>Q: MHe He yAaeTcs NOBTOPHO 3anporpamMmMmupoBars KpucTamn
¢ Y& crupanmem. Ctupaio ero rak xe, kak U BCe Apyrue Kpuc-
Tanbl, a NPOrpaMMarop coobLaerT 410 KPUCTANN HE HUCTBIMA.

>A: CnyuaitHo nnu npeaHameperHo 6uin ycraHosneH 6ut sawu-
Thl...

>A: HaunHas ¢ HeKoTOpbiX pesn3ui, Mukpouun ctan npararb
6utel CP nop cnoem Metannusaauuu, pns 3awutel. Echn B Takom
JW-yune 6bim ycTaHoBNEHB! GUTHI CEKPETHOCTH, U HUTT CTEPT YNb-
TpaduroneToM, ero MOXHO BblBpOCUTL.

>Q: CrpanHo cebs Beger RA4, CKOHGUIypHUpOBaHHbINA HA Bbi-
X0R

>A: 37101 6MT nopTa A nMeeT BbIxoaHoN Bydep C OTKPLITLIM CTO-
KOM...

>Q: Kakosbl ocob6eHHOoCTU BHyTpEeHHE# pabortel PIC 0B ¢ gaH-
HbiMy ?

>A: HeBornblwoe npeavcnosue: ynotpebnaemele nanee Gpopmy-
NUPOBKU TUMA «HEYTO _MOXEeT_ NPOM30WTU» («3HA4YeHWE _MOXeT_
M3MEHUTLCS») OTHIOAb HEe O3HAYAIT KAKOW-TO CNYHaitHOCTK 3TOro
cobbiTus, BCe MONHOCTLIO NPEeACKa3yeMo, HO OroBapuBaTrb B Kax-
oM cnyyae srvsiowme $GakTopsl 661no 66l U3NUILHUM (Yawe Bcero
370 pull-up unu pull-down Ha COOTBETCTBYIOLWEM BbIBOAE).

B nokyMeHraumm (naparpad «BbinonHeHve KOMaHa») ykasblBa-
€TCH, YTO MOCNE YTEHUS U IEKOAMPOBaHNSA KOMaHAbl NPOU3BOANTCH
yTeHve Baitta paHHbix, AJTY Boinonnser Tpebyemylo onepaumio,
3aTeM pe3ynbTar 3anuceiBaetcs no Tpebyemomy anpecy (W unm
afapec onepanpa). To ecTb _BCe_ onepauuun Haa AaHHbIMW BLINON-
HAIOTCS KaK «yTeHue-moaudukaums-3anuce» (read-modify-write, pa-
nee B 3TOM nyHkTe - RMW), paxe ecnu 0fHO UNu [iBa U3 3TUX Tpex
3NEMEHTapPHLIX AERCTBUMA U3NULIHU B KAKOM-TO KOHKPETHOM Cny-
vyae. EcrectBeHHO, B AJTY MUCNONL3YIOTCHA TONLKO T€ Ad@HHble, KOTO-
pble peansbHo HyXHbl QNS 3TOW KOMaHaw. Tak HanpuMmep, Ans Ko-
mManapl «<movwf PCLATH» 6e3pasnnuto ctapoe 3Hauenne PCLATH.
KOHeuHO, Takoi NoAXOA NPUBOAUT K BLIONHEHUIO «BecrnoneaHbix»
JIeCTBUiA, OHAKO He 3amepnsieT paboTy, Tak Kak Te yane!, KOTo-
pbie BbINONHAIT 3TK «BecnonesHbie» AEUCTBMSA, BCE PAaBHO HUKAK
He Mornu Bbl MOMOYL B BbINTONHEHUU AEMNCTBUIN «NIONE3HbIX». A pea-
NM3auumio NpoLeccopa 3To CyWeCcTBEeHHO ynpowaerT.

Ho nnoraa RMW NpyuBOAMT K HEKOTOPLIM HeoveBUaHbIM 3 dek-
Tam. Tak, HanpuMep, koManaa «tstf XXX» (koTopaa Ha camom aene
«movf XXX, f», To ectb «nepecbinka ns XXX 8 XXX») necrenTensHo
BLINONHUT 3annch B XXX. KoHeyHo, B 6ONbLUMHCTBE CNy4aes 370 HU
Ha YeM He OTPaxXaeTcs, HO AN HEKOTOPLIX perncTpoe Ouisaer Ba-
xeH cam ¢akT 3anucu. Takoesl, Hanpumep, TMRO n PCL.

WHoraa K HeoueBMAHBIM NOCNeACTBUSAM MOXET NPUMBECTU He 3a-
nKUCb, a YTEHUE AaHHbIX. [TOX0Xe, YTO MMEHHO 3TO (uTeHue B He-
NoAXOASWMA MOMEHT, caM _(aKkT_ uTeHus1) ABNAeTCH Nepeonpuyn-
HOW HEKOTOPLIX oWwWKnBOoK, OTpaXxeHHbIX B errata. Mpu paboTe ¢ nop-
TamMy BaxXeH He PakT YTeHUs, a CaMo NPOYMTAHHOE 3HayeHue B Co-
yetaHuy ¢ nocnepyowei 3anucblo. 3TO MOXeT [aBaTb OTMEeYeH-
Hbl B AOKYMeHTaumu nobounsbii addexT (BO3MOXHOe n3MeHeHue
conepxumMoro 6uTa perucTpa AaHHbIX NopTa, eciiv COOTBEeTCTBYIO-
WMt BLIBOA HACTPOEH Kak BxoA). Mpy uTeHMKn AOKYMEHTauum aToT
MOMEHT KaXeTCsl O4eBUIHbLIM U He BCEraa 3anoMUHaeTcs Kak uc-
TOYHUK BO3MOXHOM OLWINBKK. A NCTOYHUK KOBapHbIA. CuTyaumm «Tyt
pabotaem ¢ onHMM BUTOM NOPTa, a AEeCHTbIO CTPOKAMM Bhille (Mnu
HUXe) - C ApyruM, npuueM 3abubie 0 RMW» oTCnexusaiotcs nerko.
Ho 10 Xe camoe MoxeT npousointu ¥ Npy o6paboTke npepuiBaHusg,
ecnv OHO ucnonbayet [apyrve] Butel TOro xe nopra. Hanpumep,
TAKOM y4acTOK KoAa (KOMaHbl epeknioueHrs CTPaHuL, OnyLIeHbl):

cirf TRISB

bef PORTB,0 ; Bbixoa, coctosHue 0 (BaXHO 4TO _M3BeCTHOE )

Part1:

... ; 4TO-TO penaem, Ho RBO He Tporaem

bsf TRISB,0 ; RBO B hi-Z, Ho ero 6ydep no-npexHemy 0

Part2:

... ; 3necb HeT obpawenunin Kk PORTB

bef TRISB,0 ; HapeemMcs nonyunTts Ha RBO yposetsb 0

Ecnun B0 BpeMs ucnonHenus ¢pparmenta Part2 nponsonner npe-
pbiBaHue, nameHsiowee Kakori-nmbo 6ut 8 PORTB (kpoMe Hawlero

RBO, pasymeetcs), To nocne «bcf TRISB,0» curian Ha enisone RBO
BNONHE MOXET OKa3aTbes «1» (3aBUCUT OT BHELUHWX Leneit). B vac-
THOCTH, GparmeHT Part2 moxer 6blTb U NYCTBIM (HENOCPEACTBEHHO
3a bsf cnepyet bcf), uTo co3naeTt HUHEM He OBOCHOBAHHYIO UNNIO-
3uI0, 4TO Mexay bsf n bef «Hy BoobLie HeT Hukakux obpatuenuii K
PORTB». [la, Takas Heo6xoaMMOCTb NepeknioyaTts BbiBof u3 hi-Z
HenocpeacTeeHHo B _tpebyemMoe_ COCTOsSiHUME BO3HMKAET HE ONEHb
yacTo (06bIMHO NPU SMYNAUMK OTKPHITOrO KONNEKTopa npu peany-
3auuu [°C master), HO uHorpa 3to BoiBaeT HyXHO. OYeBMAHO, uTo
nns obecneyeHns HeBMeLLAaTeNLCTBa NOTYCTOPOHHNUX CUA A0CTATON-
HO MPOCTO 3anpeTUThL NPepLIBAHUA HA BPEMS OT yCTaHoBKM Tpeby-
©MOro 3HaueHVsl B perMcTpe AaHHbIX NopTa Ao nepeknioyeHns aTo-
ro paspsiza nopra B pexuM BbiXoAa.

CxopHblii nobounblin adpdekr ot RMW npu pabote ¢ noptamu
ONUCaH 1 B CNeayiouwem Bonpoce.

>Q: PORTA (v nopr E) B PIC’e ¢ AUl kxak-To cTpaHHo pabora-
er?

>A: B nokyMeHtayum Ha PIC 0nmcaHo, uto BuiBoAbl, CKOHGUIY-
puvpoBaHHble kak ananorosele (pernctp ADCON1), nepecraiot pa-
6oTaTh kak UMQpPOBLIE BXOAb. 3TO CBA3AHO C TEM, YTO NMPK KOHPK-
rypvpoBaHuu BHIBOAA Kak aHanorosoro sanpeuwaercs pabota ero
[umdposoro] exonHoro 6ydepa, uTobbl Nofaya NPOMEXYTONHbIX
3HAYEHMIt HANPS>XeHUA He NMPUBOAUNA K MPOTEKAHMIO CKBO3HBIX TO-
koB B 310M Bydepe. Takue Bxopbl untalTcs Kak «0». OaHako pa-
6ota BbixogHoro 6ydepa He 3anpewaeTcsa 1 OH No-NpexHeMy yn-
paensercs cooTBeTcTByIOWMMK BuTammn permctpoe TRISA (TRISE)
1 PORTA (PORTE). Mo3TOMY €CTeCTBEHHO, 4TO AN peanbHoro uc-
NoNL30BaHUS BLIBOAA KaK aHanorosBoro cCneayert nepesecty ero
BbIXOOHOI Bydep B hi-Z. ECcnu Xe 3TO He Tak, U BbixoaHoW Bydep
aktmeuauposaH (TRIS=0, npeanonaraeTcs OTCYTCTBUE KOH(NKTA
C BHEWHUMU LENsMK, NOAKNIOYEHHBIMM K 3TOMY BbIBOAY), TO 3TO
HVKaK He noenuset Ha pabory moayns ALIM, v npu suibope 3T0ro
kaHana oH Bynet nobpocosecTHO npeobpa3oBbLiBaTh HaNpsxeHue
HAa 3TOM BLIBOAE (@ YX OCMBLICNEHHOCTbL 3TOr0 OCTaHeTCs Ha coBec-
1 paspaborunka). U3 BbILLEM3NOXEHHOTO CNEAYET, YTO BbIBOALI,
CKOHQUIYPUPOBAHHLIE KaK aHanoroewie, npu HeobxoaumocTu (a
BbLIBOABI, KaK U niobuie apyrue pecypcsl, yaule s nedpuuvre, yeM B
n36biTKE) BNONHE MOXHO 33[€WCTBOBATL KaK LMQPOBLIE BbIXOALI.
OpHako paboTtatb C HUMK (M APYrMMK LUM(POBLIMU BbIXOAAMM NOP-
T08 A 1 E, echv TaKkoBble MMEIDTCH) NPUAETCH akkypartHee, HYeMm
06bIuHo. «OnNacHOCTb» NPeACTABNAIT LMKAb «iTeHne-Mmopnduka-
LMS-3aM1Cb», TO €CTb apudmMeTuyeckme 1 noruyeckne onepauum c
NOpPTOM, @ Takxe ycranoska u c6poc 6utos. B ornvume ot aToro,
KOMaHpap! «movwf» unu «clrf» HUKaK He NCToNL3YI0T CTapoe 3Have-
HWe 1 He MOryT umeTb nobounoro agdekra. Ho komanpa «istf» -
uMeeT (CM. BONPOC O BHyTpeHHel paboTte C AaHHbIMK).

Myctb, Hanpumep, 8 ADCONT yacTb BHIBOAOB (MW BCE) BKAIOYE-
Hbl KaK aHanorosble, Ho 0-i 6ut pernctpa TRISA cbpoleH (To ecTb
RAO - suixon) v RAO=1 (Ha RAQ BbICOKMIt ypOBeEHb). Toraa Husem
He npuMesatensHas komaHpa «bsf PORTA,4» npueenet {noMuMo
Xenaemoro peaynbrara) takxe u k cbpocy RAO, tak kak B 3T0T
paspsa perucTpa faHHblX nopTa sanuiercs «0», NnpouMTaHHbIM U3-
3a TOro, 4To undposoin exonron bydep Ha RAD npy 3TOM BbIKNIO-
ueH. [lpyroi npumep. MycTa B cucteme Ha pic16¢74 (77, etc.) Tpe-
Bytotcst 6 aHanorosuix Bxoaos K 2 undposLIX Boixoaa. OuesnaHo,
yTo npuaercs Bubparth Kak aHanorossle Bce 8 BXOMOB (peructp
ADCONT1), HO 2 13 HUX UCTIONBL30BATH Kak Lindposbie Buxoabl. Ecnv
3710 6yayr 2 BuiBOfA _oaHoro_ nopta (A unu E), TO _HE3aBucuMMo_
MaHuUNyNnMpoBaTh UMK NPU NoMowWwm komakp, bsf n bef He ypactes.
Cnenyet Takxe noMHuTL, yTo nocne cbpoca ADCON1=0, 10 ects
BCE aHaNOroBble BXOAb! BKNIOYEHb MMEHHO KakK aranoroeble. U sTo
BrIONHE NOrMyHO, Tak Kak ypOBHU Ha HMUX MOTYT OKa3arbCs OTHIOAb
He umdposbie. Tak YTO faxe ecny B KOHKpeTHoW cucteme ALIM
Bo06LWE He UCTIONL3YEeTCs, TO BCE paBHO npupeTcs «pabotats ¢
ALIM»: mopngmumposatb peructp ADCON1, utobul nepeknoynTs
BbIBOAB! B LM(POBOM PEXUM.

>Q: Mporpamma, paree paspaborannan ana OTP PIC16C77
v oTnaxeHHas B HeM, He paboraer B FLASH sepcuu PIC16F877.
Mowemy? Bens 310 100% ananoru, uckmoqan EEPROM y F877.

>A: BKo4eH PEXUM HU3KOBONBTHOIO BHYTPUCXEMHOIO nporpam-
mupoBanus (LVP) B Baitte koHurypauvm kpucranna.

>Q: Kak ¢ nomouybio PicStart+ sanporpamMmupoBartb
PIC17C756? Mouemy He yaaercs 310 CAeNaTh C «pUpPMeHHbIM»
apnantepom Ans PicStart+ ans PLCC68 kopnycos?

>A: HyXHO n3rotosutb afanrep.

(Mpononxexne cnegyer)
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