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BBeaeHue.

KoHTponnep ynpasneHus ycunutenem u ynpasasatowme moaynm Ctrl-Amp — rubkas
cucTema A1a Co34aHUA CUCTEMbI YIPABAEHUA YCUAUTENA MOLLHOCTU UM NPEABAPUTENIbHOTO
ycunutena. Cuctema BKAKOYAET B cebs KOHTPOANED yNpaBaeHus Ha 6ase MUKPOKOHTpoAepa €
ANCNAEEM U UCNONHUTE IbHbIE MOAYN, HEMOCPEACTBEHHO OCYLLECTBAAIOLLME KOHTPOb,
PEryanpoBKy UAM KOMMYTaLMIO. YIpaB/ieHNe CUCTEMOW OCYLLECTB/IAETCA C MOMOLLLbHO KHOMOK,
3HKoAepa M NynbTa AUCTAHUMOHHOTO yrpaBaeHus.

KOHKpeTHbI Habop NOAKNIOUYEHHbIX MOAYNE 3a43eTCA NepeKoYaTeiem Ha naaTe
KOHTpoAnepa. Bce ocTanbHble NapameTpbl, KacatoWmecs HaCTPOMKU CUCTEMbI, ONPEAENAIOTCA C
NOMOLLbI KOHOUIYPALMOHHOTO 3KPAaHHOTO MeHH0. TeKylllee COCTOAHNE onepaTUBHbIX
pPerynMpoBokK (BXoA4, rPOMKOCTb, TEMBP U T.A.) COXPaHAETCA B SHEProHe3aBUCUMOM NaMATH
KOHTPO/INEepa M BOCCTAaHAB/NIMBAETCA NOC/E BK/AOYEHUA YCTPOCTBA.

Bce ncnonHUTEeNbHbIE MOAY/IN CUCTEMbI HE COAEPHKAT KOHTPONNEPOB. B ocHOBHOM
ynpaBJ/iEHNE OCYLLECTBAAETCS 0ObIYHbIMU TPAH3UCTOPHbLIMU K/THOYaMU UIN CABUTOBbIMMU
perucTtpamm, KOTopble Noy4yatoT AaHHble OT BHELLHEro KOHTPO/I1epa Mo Noc/ie4oBaTe/1bHOM
wuHe SPl. [laHHble B perncTpbl ynpasaeHns moaynei nepenatoTca To/IbKO B MOMEHT
peryanpoBaHua. B octanbHOe Bpema KU U PErucTpbl He TaKTUPYETCA M HaxoauTca B
HENU3MEHHOM COCTOAHMU. ITO UCK/OYAET BAUAHNE LUMPPOBbLIX MOMEX OT KOHTPOJ/I/1IEpa Ha
NoJIe3HbI CUrHanN.

Cnucok mogyneit cuctemol Ctrl-Amp:

e KoHTponnep

e CenekTop BXOA0B

e Perynatop rpomkocTn HUKUTMHA

e [lpeaBapuTtenbHbln ycunutenb Hatanm n perynatop Tembpos MaTHOWKMHA C peneinHomn
perynnposkoi HY n BY

e Perynatop rpomkocTu Ha 6a3e PGA23XX ¢ BXOAHbIM CEJIEKTOPOM Ha 4

e 3awmTa AC OT NOCTOAHHOIO HaNPSAXeHUsA C KOMMyTauuel aAByx 30H A/B

e B/IOK AeXKYPHOro NUTAHUA C BXOAHbIM GUABTPOM U yNpaBAeHNEM MATKMM CTapTOM

e Tepmo-4aT4MKU

[aHHOe pyKOBOACTBO OMMCLIBAET TOJIbKO KOHTPOAEep ynpasaeHua. OnmcaHums
NCMNONHUTENbHBIX MOAY/el NpuBeAeHbl B ApyrMx pykosoacteax Ctrl-Amp. NMpuHumnnmuanbHas
CXema yCTpolicTBa npusegeHa B MpunoxkeHne 1. Cxema., MOHTaXKHasA CXemMa M pasmepbl NaaTbl —
B MpunoxeHune 2. MoHTaXxKHan cxema, pasmepsbl. NepeveHb AeTanel, HOMUHANbI U TUMbl
Kopnycos — B MpunoxkeHune 3. CNUCOK KOMMOHEHTOB.
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DYHKIIUU CUCTEMBI.

[aHHbIM cNMCOK GYHKLMIA OTHOCUTCA K BEPCUM NPOLIMBKM KOHTponepa 2.0 n moxkeT
N3MEHATBLCA NPU OBHOBNIEHUMN MPOLLMBKM.

e Msarkuii cTapT, 3a4epKKa NoaHOro BKAoYeHnsa HacTpamnsaeTca ot 0 go 30 cek.

o 3agepKKa nogkntoveHma AC, HactpamsaeTtca ot 0 go 30 cek.

e [V ctaHgapTa NEC c HacTpOMKOM Ha NyAbT NO/b30BATENA N3 CUCTEMbI MEHIO.

e KommyTauma AC c nomoLbto NAAT 3alUTbl: BKAOYEHUE/BbIK/IOYEHWE UK
nepekaoyeHune 304 A/B/BbIkA. (KHOMNKa, AY), nepekntoyeHune nesan/npasas AC (4Y).
[aHHYI0 GYHKUMIO MOXHO MCNONb30BaTb A/1A MEPEKNOYEHUA BbIXOA0B
npeaBapuUTeNbHOro ycuanTens.

e Ynpas/sieHWe BXOAHbIM CE/IEKTOPOM Ha 2-4 Bxoaa (KHonku, 1Y). Konnyectso Bxoa08
334aeTcA B KOHOUTYPaLMOHHOM MEHIO.

e YnpaBsJieHNe rPOMKOCTbIO U 6aNaHCOM C NOMOLLbI MUKpocxembl PGA23XX mnau
peneiiHbim PI HMKMTUHA (3HKoAep, AY). Bo3amoKHO nogKatoveHme asyx PI HUKUTKHa
ONA perynnpoBKku 6anaHca.

e YnpassieHue perynatopom tembpa MaTioLWKMHaA ¢ peneiHon peryamposkoit HY n BY
(sHKogEp, OY).

e Pexum oTkNtoueHun perynatopa Tembpa, Direct (4Y).

e [loaaeprkKa 06bl4HbIX M BUCTabUNbHBIX pesie B CeIeKTope BXOAO0B U MOAYNAX
peryiMpoBKM rPOMKOCTU U Tembpa.

e KoHTpo/ib TEMMEpPaATYpPbl PaanaTopos Ha undpposom gatumke LM75, oanH unu aga
KaHana, BbIKNOYEHME NPU NepPErpeBe, BbIXOA ANA YNpPaBAeHMA BKAOYEHMEM 0b6ayBa.
TemnepaTtypa BKAOYEHMA 064yBa M BbIKAOYEHMA 334at0TCS B KOHOUIYpPaLLMOHHOM
MEH!I0.

o KHOMKM BKAOYeHUA, nepekatodeHna AC, yeTblpe KHOMKK cenektopa Bxoaos 1 Mute.

e PerynvMpoBKa ApKOCTU NOACBETKM 3KpaHa (A4Y).

e DKpaHHble 3aCTaBKW: raweHne skpaHa, MHANKATOP YPOBHA M aHANM3aToOp CNeKTpa.
Bbibop, BKAOUEHME M HAaCTPOIMKa 3a4EPKKN BKAKOYEHMA 3aCTaBOK 3a4at0TCA B
KOHPUTYPaLUMOHHOM MEHIO.

e [lonb3oBaTtenbckaa KomaHaa (AY), ans ynpasneHus gpyrumu ycTponcTBamm.
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[IpyHOUNBI Pa60OTHI KOHTPOJLJIEPA.

MuTaHMe KOHTpOAIEepPa NogaeTcs Ha pasbem X1 ¢ 6/10Ka AeKYPHOro NUTaHuUA,
COBMELLLEHHOTO C ABYMA pesie mArkoro ctapta. Aunoa D1 3awuiaeTt cxemy oT HeNnpaBuabHOM
nonapHocTu, ctabmnnmnsatop Ul obecneumBaeT Hy»KHoe HanpsaxkeHue - 58. Knoun Q1 n Q2
YNpPaBAAOT pesie MANKOro cTapTa No CUMrHaANAM C KOHTPOAAEpa.

NHAMKAUMA OCYyLLEeCTBAAETCA C MOMOLLbIO CUMBO/IBHOTO AUCNAeA Ha 6ase KOHTpoaepa
HD44780. Aucnnen nogkntodaeTca K pasbemy X9. Mepegava faHHbIX HA gucnnen
ocywecTsnaeTca no 4 wuHam gaHHbix Db4-Db7. R9 perynmnpyeT KOHTPACTHOCTb AucCnaes.
ApPKOCTb NOACBETKN AUCMIEA PETYAMUPYETCA WMPOTHO-UMNYIbCHOM MOAYNALMEN, KOTOPYIO
ocywectenaet Q3. Pesucrtop R12 orpaHnuMBaeT TOK NOACBETKU ancnnea. A ymeHblleHnA
MaKCMMabHOM APKOCTM NOACBETKU HEOOXOAMMO YBENNUNTbL R12.

Bce KHOMKM ynpaBneHusa yepes pasbem X8 u dip-nepekaovaTtenib KOHPUrypauum
S1 noakntoYeHbl K KOHTpoAepy Mo WnHe 12C ¢ NomMoLbo paclmputTenemn
noptos PCF8574A(U3, U4) 1 3amblKatloT BbIXOAbl MOPTOB Ha 3eM/t0. HarkaTne ntobon KHOMKK
BbI3bIBAET N3MEHEHME COCTOAHMNA BHYTPEHHero pernctpa U3 1 npepbiBaHue Ha Hore PB2
KOHTponnepa U2. KoHTponnep, Nony4ms npepbiBaHUe, onpawmnBaeT coctoaHme U3 1 nonyyaer
KO/, HaXKaToM KHOMKM.

KHOMKa BK/IlOYEHUA N CBETOANOA UHAMKALMM BbIHECEHbI HA OTAE/bHbIN pasbem X7.
KHOMKa, KaK 1 BCe OCTa/ibHble, NOAKAOYEHA K pacwmpuTento nopTos U3 1 3aMbIKaeT ero Bbixos,
Ha 3emnto0. Pesunctop R8 orpaHMuMBaEeT TOK Yepes CBETOAMOA M ONpeaenseT APKOCTb CBEYEHUA.

DHKoAep noaKatoYaeTca K pasbemy X6. CurHan A sHKoZepa NOAK/IOYEH K KOHTPOepy
C UCNONb30BaHMEM BHELLHEro npepbiBaHMA Ha Hory PD2. Mpu n3ameHeHMn coCToAHNA curHana A
KOHTPO/IEP CYMTBIBAET COCTOSIHME 0O0MX BbIXOA0B SHKOAEPA M ONpeaensaeT HanpaBaeHne
BpaLLeHmA.

UK-npuemHmK guctaHUMoHHOro ynpasneHua PH1 Tak e noAKAIOYEH HA HOry
KoHTponnepa PD3, noaaepxumsatoLLyto BHELWHWE NpepbiBaHKUA.

JaTumkm Temnepatypbl NOAKAKOYAOTCA K KOHTpoAAepy no wuHe 12C yepes pasbembl
X11, X12. C 3TuX e pa3beMoB C TEPMOAATYMKOB NPUXOAUT CUTHAAN BKAKOYeHUA 06ayBa OS n
BbIBOAMTCA Ha pa3bem X13. Bbixoabl BKAtoUeHMA 06ayBa OS cnaboTouHble, MOryT NponycTuTb
TOK A0 100 MKA. 9TO Hag0 y4nUTbIBATb, MPY NOAKNIOYEHUUN K KOHTPONEPY Ktouen,
yNpaBAAoLWMX BEHTUAATOPAMM.

Bbixoabl ynpaBneHus KommyTaument AC BbiBegeHbl Ha padbemMbl X4, X5. BbikntoyeHHOe
coctoAaHme AC cootseTcTByeT 0B Ha BbIxogax X4, X5. MNpu skAtoyeHUn AC Ha COOTBETCTBYHOLMX
BblBOAAX NOABAAETCA CUrHan 5B.

HoxKa KoHTpoAnnepa PD6, BbiBegeHHaa Ha pasbem X14, cnyKuT ANa BbINOAHEHUA
OPYrMxX KOMaHA NoNb30BaTeNA, He NPeayCMOTPEHHbIX CMUCKOM GYHKUMI. [pn BKAOYEHUM
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yCTpOICTBa Ha Bbixoae PD6 OB. HaxkaTue Ha 3apaHee npmMBA3aHHYO KHONKY nyabTa Y
npueeaeT K nepekntoveHunio Boixoga PD6 B coctoAaHme 5B, cneaytowee HaxaTue —B 0B, u T.4.
Kakas-nnbo nHamnkaums gaHHoro pexmma paboTtbl Ha aKpaHe He nNpeayCcMOTPEHa.

Ons paboTbl HAMKATOPA YPOBHA M aHA/IM3aTOpa CNeKTpa Ha pasbem X10 nogaetca
aHanoroBbIn curHan. Nocne Hopmanmsaumm curHan nogaetca Ha Bxoapl ALLM U2. Ha ocHose
OAHHbIX, NoNy4YeHHbIx oT ALLM, peannsytotca GyHKUMM MHANKATOPA YPOBHSA M aHaAn3aTopa
cnekKTpa.

Bxoabl ALLIN mnkpoKoHTponnepa U2 paboTatoT ¢ curHanom B guanasoHe 0-58, noatomy
ayZMO CUTHAN HYXKHO NPUBECTMU K 3TOMY BUAY - YCUAUTb/0CNabuTb 40 amnanTyabl 2.58 u
006aBUTb NOCTOAHHYIO COCTaBAAtoWyto 2.58. [11A 3TOro MCNonb3yeTca onepaLMOHHbIN
ycunutens U5, Ytobbl obecneunTb gaHHble ycoBua, QY gonxeH 6biTb Rail-to-Rail no Bxoay u
BbIXOAY M paboTaTb Npu NUTAHUKM 58. BXOAHOM cUrHan orpaHnymsaeTcs pesncropamu R13,R14.
KoaddpuumneHT ycunenma U5 onpeaensaetca peancropamu R15/R19 n R16/R20. Peauctopbl R17
1 R18 obecneumBatoT Heobxoammoe cmelleHne Ha 2.58.

Bce ocTanbHble NCNONHUTENbHBIE MOAY/IM NOAKNOYAOTCA NO NOCNeA0BaATENbHON WKHE
SPI Kk pasbemy X3. LLnHa cogepXunT Tpyn NpoBoda 414 NOCAe0BaTENbHOM Nepeaadn gaHHbIX.
Yepes 370T e pa3bem nogaerca nutaHme +5B Ha nogkntovaemble moayau.

KoHTpoJulep ynpasiienus ycunuteseM Ctrl-Amp 5



[logkI04YeHUEe K KOHTPOJIepPy UCIIOJIHUTE/NbHBIX MOAYJIEH.

NcnosHUTeNbHbIe MOAYAN NOAKAOHAKOTCA K KOHTPOAEpY B onpeaeneHHon

nocnegosatenbHocTU. KoHTponanep Ctrl-Amp gonyckaeT cnegytowme BapmMaHTbl NOAKAOYEHMA

MOAYNEN:

e KoHTponnep ™ Pl HukutuHa =P Cenektop

e KoHTponnep ™ Pl HUKuUTMHA neBblit ™ P[ HUKWUTUHA NpaBblit ™ Cenektop

e KoHTponnep ™ Tem6pob6aok ™ PI HukuTMHA ™ Cenektop

e KoHTponnep ™= Temb6po6aok ™= Pl HukutuHa /1™ PT HukutuHa N ™= Cenektop

e KoHTponnep ™ Pl PGA 23xx + Cenektop

e KoHTponnep ™ Tem6po6nok ™= Pl PGA 23xx + Cenektop

Y KaXkgoro moay/sia Kpome cenekTopa ecTb ABa pasbema - Control IN 1 Control Out. K

pasbemy Control IN noakatoyaeTca WKHA, AYLLANA CO CTOPOHbI KOHTPOAEPA, K pasbemy

Control Out - WKHa, naywasn K 4pyrum Moaynsam nocsie TEKyLEero.

nepe‘-IMCJ'IeHHbIe KOHd)MI'ypaLI,VIM onpeaenAarTcAa Ha NaaTe KOHTPO//1epPa NeperkantoyYaTeNnem

S1. Kpome Toro, nepekntovatenb S1 onpegenaet Tmn ncnonbsyemoix pene 8 moaynax P, Tb n

CeneKktopa. CocTtoaHue nepeknyatena CHNTbIBaeTCA OAUNH pa3 npu nogavye NnMTaHMA Ha

KOHTponnep. [na usmeHeHus Habopa NOAKNOYEHHbIX MOAYyNe HEOBXOAMMO OTKIOUUTD

NUTaHME KOHTPO/I/IEPa, OCYLLECTBMTb KOMMYTaLUMIO, ONpPeaennTb HOBbI Habop moaynen Ha

nepeka4yartene S1 v cHoBa nogaTtb NUTaHUE Ha KOHTpOANep.

3Ha4veHunAa S1 gnAa Bepcum NPOLMBKU KoHTpoanepa 2.0. 3HaYeHUA N MOTYT U3SMEHATLCA NpuU

obHOBAEHUM npownBKn.

Tun pene:

FpOMKOCTb:

Tem6p:

TepMOKOHTpOb:

Tun AC:

8 Peseps

buctabunabHble
On

PGA23xx

On

On

Her

On

Her

On

On

[se 30HbI A/B
On

O6blyHble

Off

Pr HukntuHa
Off

On

Tb MaTiowKunHa
Off

OpuH paTyunK
Off

On

OpHa 30Ha, Biwire

Off

2XPr HUKMTUHa
On
Off

ABa AatuukKa
On
Off
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MeH10 HACTPOMKHU CUCTEMBI.

KoHTponnep Ctrl-Amp nmeeT ABYXypPOBHEBYIO CUCTEMY MEHIO HAaCTPOMKK. Bxog B MeHI0
HACTPOMKM OCYLLLECTBAAETCA NOC/E NOAAYM NMUTAHUA N3 OEKYPHOTO pexmma. A 3TOro HyXKHOo
OJIMTENbHO HaXaTb Ha KHOMKY BKAKOYEHUA (OT 2 cek.). Npu 3TomM BKAKOYAETCA TONIbKO 3KPaH,
pene copT-CTapTa OCTAOTCA BbIKAKOUYEHHbIMU. B TeYEHME HECKOIbKUX CEKYHA, Ha 3KpaH
BbIBOANTCA KOHDUIypaLma, NPoYNTaHHaAA KOHTPOI/IEPOM M3 nepekatodaTens S1. 3atem
OTKPbIBAETCA [N1TaBHOE MEHIO HACTPOMKM CUCTEMDbI.

MNepemelleHne No MEHIO HACTPOMKN U U3MEHEHME 3HAYEHWNIT NapaMeTPOoB
OCYLLLECTBAAETCA BPalleHNnemM sHKogepa. [Ana Bbibopa NYHKTOB MeH0, BXO4a B peaKTMpoBaHue
N noaTBepKAeHMA BbiIbopa, HEO6XOAMMO HaXKaTb Ha KHOMKY aHKogepa. Cnesa OT NYHKTOB
MeH0 0TobparkaeTca Kypcop, B NPpaBOM BEPXHEM U HUMKHEM YIay — CTPE/IKU, MOKasbiBawowme
Ha/InYmMe NYHKTOB MEHIO BblLLE N HUXKE OTOOpaXKaembix Ha 3KpaHe. Bbixod U3 noagmeHo B
rnaBHOE MEHIO OCYLLLECTB/SETCS NpuU Bbibope nepBoro nyHkTa — “Return”.

[na pefakTMpoBaHMA KOHKPETHOMO NapaMeTpa, HY»KHO ero BbibpaTb C MOMOLLbHO
3HKOZEpa M HaxKkaTb Ha KHOMKY 3HKoAepa. MNepexon B peXnm peaakTMpoBaHMa MHAULMpPYeTCA
NnoAB/NEHNEM CTPE/IOK CNpaBa 1 CeBa OT 3HayeHUs napameTpa. 14 Bbibopa 3HayeHuA
HeobxoAMMO BpaLlaTb sHKoAep. Mocne n3MeHeHMA NnapaMeTpa CHOBa HaXXMUTE KHOMKY
3HKoZepa.

Kogbl KomaHa nynbta 1Y B COOTBETCTBYHOLLEM MOAMEHIO HACTPOMKN MOXKHO NPOCTO
BBECTW, €C/IM Bbl UX 3HAETE, NN NPOYUTATL C MMEetoLWEeroca nyabTa. na aToro HeobxoanMmo
BOWTM B pefaKTUpPOBaHME KOAA HYXKHOM KOMaHAbl M Ha*KaTb Ha COOTBETCTBYHOLLYHO KHOMKY
nynbTa. ECM KOHTpOANep cMOor NPUHATb KOMaHAY, OH MUFHET CBETOANOLOM AEXYPHOro
PEeXKMMA U BNULLET KOA B NOJe peAaKTUpoBaHua. [aa NoATBEPXKAEHUA KOAA OCTAHETCS TONbKO
Ha)KaTb Ha KHOMKY 3HKoAepa. [lepBblii NYHKT B HacTponKe nynbta Y “System” - Kog cuctembl
KOMaH/, KOHKPETHOro ny/ibTa, 06Wmin Ansa Bcex KomaHa,. Mpu ucnonbzosanuum Y, “System”
Heob6xoAMMO HacTpanBaTb 06s3aTeNIbHO. [11A ero HaCTPOMKN MOXKHO HaXKaTb HA N0OYH0 KHOMKY
nynbTa.

Bcs CTPYKTYpa MeHIo, HacTpanBaemble NapameTpbl U KOMaHAbl NPUBeAEHbI HUXKe B Tabuvue:

FnasHoe meHo [MogmeHio 3HaueHue
System O6Lwme HaCTPOIKK cUcTEeMbI
Lcd Brigtness ApKoctb aucnnesn, 0-16
Speaker Delay  3agepkKa BkatoueHua AC, 0-30 cek.
SS Delay OnntenbHoctb CodT-cTapTa, 0-30 cek.
ScreenSaver 3acTaBka: off-oTkntoueHa, LcdOff - cHuKeHMe ApKocTM aKpaHa, Level
- UHAWMKATOP ypoBHA, Spektr — aHann3aTop cnekTpa
SaverDelay Bpema BkntoveHnA 3actaBku: 5-100 cek.
Volume HacTpoiKa perynMpoBOK rpoMKOCTU U 6anaHca.
Volume Min MuHUManbHasa rpomrocTb: -90db — -64db
Volume Max MaKcumanbHas rpomkoctb: -32db - 15db
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FnasHoe meHIo

MopgmeHto

3HaueHue

Selector

TermoControl

Remote

Volume Step
Balance
Mute

In Qty
In1
In2
In3
In4

Display

Power OFF
Cooler ON
Cooler OFF

System
On
Enter
Vol+
Vol-
BalLeft
BalRight
Bass+
Bass-
Treb+
Treb-
In1

In2

In3

In4

In+

In-
SpeakerNext

SpeakerPrev
Speaker L/R
DacPlayPause
DacNext

DacPrev

Bright+
Bright-
Mute

LWar perynnpoBku rpomkoctu: 1-4db

[dunanasoH perynnpoBku banaHca: 4-16db
FpomKocCTb pexnma Mute

Bbi6op nmeH BXo4,0B, OTOBparKkaembix Ha IKpaHe
Konunyectso Bxonos: 1-4

Mma Bxoga 1

MUma Bxoaa 2

Mma Bxoga 3

MUma exoaa 4

Hactpoiika TepmoKoHTponA

OTobparkeHne TemnepaTypsbl: Bceraa/npu A0CTUMNKEHUN
TemnepaTtypbl BKAtoYeHua ob6aysa Cooler On
Temnepatypa BbikatoveHuA: 60-90 rpagycos
Temnepatypa BKAoYeHus o0b6aysa: 40-70 rpagycos
Temnepatypa BbikatoYeHUA ob6aysa: 40-70 rpagycoB
Koapbl nynbta 1Y

Kopg, cuctembl nynbTa, 06LWMIA Ha BCE KOMaHAb!
BkntoueHue/BbIkNOYEHME

AHanor HaXaTuA Ha KHOMKY aHKoAepa

YBennyeHume rpomMmKocTm

YMeHbLleHne rpoMKOCTH

banaHc BneBo

BanaHc Bnpaso

Ysennuuntb HY

YmeHbwntb HY

Yeennuntb BY

YmeHbwntb HY

Bbibop Bxoga 1

Bbibop Bxoga 2

Bbi6bop Bxoaa 3

Bbibop Bxoaa 4

Cneaytowmi Bxog,

MpepbloyLwmnii BXxoa,

Cneaytowasn AC. MNepekntoveHMe NpomM3BOANTCA B 3aBUCUMOCTHM OT
KoHdurypaumm, On->0ff nunn A->B->0ff

Mpeabiaywas AC. MNepekntoyeHMe NPOM3BOANTCA B 3aBUCUMOCTU OT
KoHdurypaumm, Off->0n nnn Off->B->A
MepekntoveHne AC npasas/nesan/obe

HID-komaHaa ans USB DAC - BocnpousBegeHve/naysa
HID-komaHaa ans USB DAC - cneaytolmin Tpek (KopoTkoe
HaxaTue)/nepemoTka Brnepea(goaroe HaxaTue)

HID-komaHaa ans USB DAC - npeablayLinii Tpek (KopoTkoe
HakaTue)/nepemoTKa Hasaa(aonroe Haxkatue)
YBenunueHue apKkocTn aucnnes

YMeHbLUeHWe APKOCTU Ancnies

BpemeHHOE yMeHblLEeHMEe IPOMKOCTH
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FnaBHoe meHo [ogmeHio 3HaueHue

Direct BKkntoueHune pene obxoaa Tb

User BK/toyaeT/BbIKNOYAET NO/1b30BaTE/IbCKME YCTPOWCTBA NyTeM
nogaym 08 nan 5B Ha HOXKKe KoHTpoanepa PD6.

PekoMeHaanuu o co6opke.

BerHﬂﬂ CTOPOHa NaaTbl COAEPHKUT BCE I3/IEMEHTbI CXEMbI, KpOomMme CTa6MI'IM3aTOpa
NMNTaHWA U 3alLUUTHOIo AMo4a. OHu pacnonaratoTcAa Ha HUMXKHEN CTOpPOHE nnaThbl.

HaumHaTb cobupaTtb NNaTy peKoMeHAyeTcA ¢ yCTaHOBKM SMD-KOMNOHEHTOB Ha BEpPXHeW
N HUXKHE CTOPOHe nnaTbl. [locne yCTaHOBKM KOMMOHEHTOB PEKOMEHAYETCA XOPOLLO NPOMbITb
nnaTy, ONyCcTMB ee Ha HEKOTOPOE BPEMA B U30NPOMNMAOBbLIN CMIUPT. ITO HYXKHO 414 TOro, YTobbI
noJ, BbIBOAHbIMU AeTaNAMM, KOTopble ByayT ycTaHaBNMBaTbCA Aanee, He OCTaNoCb He CMbITOrO
dntoca.

3aTem yCTaHaB/IMBAIOTCA BbIBOAHbIE KOMMNOHEHTbI M pasbembl. [10 OKOHYaHUM MOHTaXa
niaTa CHOBa TLLATENIbHO NPOMbIBAETCA. B KauecTBe pazbeMoB MOryT 6biTb MCNO/Ib30BaHbI
Ntobble yaobHble yrnoBble pasbeMbl € Warom Hor 2.54mm. Lenkorpadua Ha nnaTe
cooTBeTcTBYET pasbemam JST XH. Ecin no3sosseT mecTo B Kopnyce, BO3MOXKHa YCTaHOBKA
06bIYHbIX HE YINOBbIX PAa3bEMOB Ha HUXKHIOK CTOPOHY MAATbI.

MWKPOKOHTPO/IEp PEKOMEHAYETCA YCTaHaBAMBATb Ha LL@HrOBYIO MNaHe b.
PekomeHaauua cBA3aHa c Tem, 4Tobbl B byayuiem bbi1 BO3MOXKEH Nepexos Ha
MWKPOKOHTPO/INIEP € 60/IbLUIMM 06BEMOM NaMATU MU3-3a YBEIMYEHUA Pa3Mepa NPOLLUBKY,
Hanpumep Amega32.

Mpw ncnonb3oBaHuu perynatopa Tembpa, peneriHoro Pl cenektopa ¢ 06bl4HbIMM
pene, pekomeHayetca ctabunmnsaTtop Ul noctaButb Ha paguatop. bes pagnatopa BO3SMOXKHO
cpabaTbiBaHMe 3alWMTbl CTabnan3aTopa No TemnepaType 13-3a A40CTaTOYHO 6ONbLIOFO TOKA
noTpebneHma obbIYHbIX pene.

Ona coegMHeHUA KOHTPOAIEpPa U 3KpaHa Mexay coboi MCnob3yoTca CTOMKM BbICOTOM
12mm ¢ AnameTpom pesbbbl 3Mm.
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IIpommBKa.

Ona npowmnskM ncnonbayetcs pasbem X2. MNpu npoLlmBKe KOHTpoAepa Heobxoanmo
06A3aTeNbHO OTKIOUYUTL OT paszbema X3 ntobble mogyun.

Mpwn nepBoi NpoLwMBKe yCcTaHaBAMBaOTCA ¢bto3-6UTbl. Heobxoanmo oTknounTb JTAG
oTnaguukK ( JTAGEN ) n yctaHoBUTb YacToTy 8 MI'y, ( CKSELO, CKSEL1, CKSEL2, CKSEL3), Bce
OCTa/ibHble BUTbI OCTAIOTCA MO YMOAYaHMIO. MpK NPOLLMBKE KOHTPOI/Iepa NPOrPaMmOli
AVRDude_porg sKkpaH A40/KeH BbIraaeTb cieayowmm obpasom:

kAURDUDE_PRDG 3. L | ——

Program | Fuses |.-’-'-.utu::matiu: programrming I About |
BHurdaHuelll Burel Ges vHeepoud [UniProf).
Lok ] —* | HEX
WOT USED HNOT USED [F]BOOTLOCK1Z (¥ BOOTLOCKTT
[¥]poOTLOCKDZ2  [¥]BOOTLOCKD (¥ LOCKRITZ [¥] LOCKERITY F
Fuze High Byte HEX
|| OCDEN .JT.-’-".GEN SPIEM
[¥] EESAYE [(]BOOTSZ [(Ie0OTSZ20 .EDDTHST b4
EDDLE\-’EL .EEIDEN [¥]50
7] CKSEL3 7] CKSEL? 7] CKSELT 7| CKSELD E4
Fuse Extended Byte [Fuze Byte) HEX
MWOT USED MNOT USED MOT USED MOT USED
MNOT USED MNOT USED MHOT USED MOT USED oo
npDrpaMMHDDBaHHE] ’ Bepuduranua ] [ YreHue ] [ [ yrdonyaH9
HacTpaobiku
Mporpatdrarop Mopr Fuses BrifepeTe azkik
- uzh @ mpAmele () MHEBEPCHEIS Pycciui -

Mpu NpowwmneKe $pblO30B APYTMMKU NPOrpaMMamu, B 06LLEM Cyvae HeObXoANMO
yctaHoBuTb LockByte — 3F, Fuse High Byte — D9, Fuse Low Byte — E4. lMpu nocneayoLmx
0bHOBAEHUAX NpPOrpammbl KOHTOP/IIEPA NPOLLMBKa $bO30B 6onblUe He TpebyeTcA.

Hanee 3arpyaetca ¢ann nporpammbl - *.hex, nocne Hee daiin c cocTosHnEM
3HeproHesasMcMMon namatn *.eep. Mpu 3TOM 3HaYeHUE BCEX MaPaMeTPOB B MEHIO HACTPOMKM
cucTembl cbpacbiBalOTCA B 3HAYEHMA NO YMOJIYaHUIO.
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BkaloueHMe n HacTpoiika.

Mpu NpaBuAbHOM COOPKE U UCNPaBHbIX AETaNsAX KOHTPOANEP JOMKEH paboTaTb cpasy
NPV NOAKNOYEHMM K MUTAHUIO.

[na npoBepKn paboTocnocobHOCTM perynsTopa BbiNONHUTE Caesytowme AencTBus:

e Ha KoHbUrypaunmoHHOM nepekatovatene S1 KOHTpoaepa ycTaHoBUTE Heobxoanmyto
KOHOUIypauuto MCNOAHUTENbHBIX MOAYyNeN

e [logkntounte K KoHTponnepy Ctrl-Amp KHOMKY BKAOYEHMA NUTAHUA, CBETOAMOA, IHKOAEP U
9KpaH.

e [logkntounte NUTaHUE, AONXKEH 3aXKeubCa CBETOANOA,

e Pesncropom R9 noactpoiite KOHTPACTHOCTb AUCNAes, ANA 3KPaHA C CUHEN NHBEPCHOM
NoACBETKOM KOHTPACTHOE M306parkeHne COOTBETCTBYET HanpsarKeHuto okono 0.85-0.98 Ha
VO X9.

e HaxXmuTe KHOMKY BKIOYEHUA U yaepKUBalTe ee 2-3 cekyHAbl. Mocne oTnycKaHMA KHOMKK
[OIKEeH 0TOOPA3UTbCA IKPaH C TEKYLLEN KOHPUrypaLmel, ycTaHoBAEHHOW Ha S1. 3atem
0TO6PA3NTCA MEHIO HACTPOMKM

e B MEeHI0 HaCTPOMKMN KOHTPO/IEPA 3aaliTe HeobxoAMMble NapameTpbl

e BbIKnOUMTE KOHTPOAEP HaXKaTUeM Ha KHOMKY BKAOYEHUA

e HaxmuTe KHOMKY BKAOYEHUA, ybeanTechb B 3anycke KOHTpoanepa

e [logKntounTe UCNONHUTENBbHbIE MOAYN U NpOoBepbTe PAaboTy BO BCEX peXXMMax ynpaBaeHuUs
MOAYNAMMN

Mpun ncnonb3oBaHMM aHaNM3aTopPa CNEKTPa UAN MHAMKATOpPA YPOBHA HeobxoaMmo
HaCTPOMUTb YPOBEHb BXOAHOIO aHaA0roBoro curHana. YcraHosurte pesuctopbl R13, R14 8
NONOXKEHNE, COOTBETCTBYIOLLE HY/IEBOMY CUTHany Ha Bxoge OY US. MNogante makcMmanbHbIN
BO3MOMXHbIA BXOAHOM CMrHan Ha pasbem x10. Pesucropamu R13, R14 Heobxoanmo AobumTtbea
MaKCMManbHO BO3MOXKHOM aMNANTYAbl aHAaNOroBoro curHana Ha PA6,PA7 (U2) 6e3 npu3Hakos
Kauna.
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I[Ipunoxenue 1. Cxema.

X1 Power
+12V 1
GND 2
On Relay 3
Softstart Relay 4
o Q2
MMBT3904 MMBT 3904

R1 1.8k R2 1.8k

+5Vv
D1 ' c3 | ca cs
SMA4@07 LM7805  q5,¢| 1guf 10uf
IN ouT
1ouf T~ l T T

o
X2 Program S D2 & uz
MOSI 1}—>voL_bi
;E’SVET 2 Dl >8v PowerLes€— PBO_(XCK/T@) PA@_(ADCO) |—>Lco_gs
SCK oL cix SMA4@87 on€— PB1_(T1) PA1_(ADC1) F—>>LCD_E
GND 5>t PB2_(ANG/INT2)  PA2_(ADC2) [—>tco_os
MSO 3 W50 onz€— PB3_(AIN1/0CB) PA3_(ADC3) —>LcD_D5
> +5V voL_cs<€— PB4_(5S PA4_(ADC4) —>LCD_DE
VoL _Dee— PBS_(MOSI) PAS_(ADCS) —>>LcD_o7
X3 Volume/Input wso€—{ PBE_(MISO) PAG_(ADCS) —>aADC1
+5V 1}—>=sv voL_CLk€— PB7_(SCK) PA7_(ADCT) —>ancz
GND 2 —>Gnd
CLK 3 }—>VOL_CLK rDe€— PD@_(RXD) PCB®_(SCL) f—>scL
[ 4 —>voL_cs PoME—] PD1_(TXD) PC1_(SDA) [—>s0a
DI 5 —>voL_Di ENCA€—] PD2_(INT@) PC2_(TCK) F—>>SpeaxersR
PD3_(INT1) PC3_(TMS) |—>rc3
i“' LSF!:CIkGr‘LBf]t eaerst Enca<—] PD4_(OC1B) PC4_(TDO) —>rce
8 eft > > S’gom o Pos€— PD5_(0CTA) PC5_(TDI) f—>>SpeokeraL
o 3" 5 > s:a Pos€— PD6_(ICP) PC6_(TOSC1) —>SpeakerfL
> Speaker AR€—] PD7_(0C2) PC7_(TOSC2) —>LCD_on
X5 SpeakerRight
A Right 1 |—>>SpeakeraR VCC f—>+5v
B Right 2 |—>>SpeakerBR RESET AVEC f—>+5v
[GND 3 —>Cnd Vs OUT AREF [—+5v
GND TCOutLeft
X6 Encoder — XTAL2 GND
A 1|—>enca C1\1leuf m— XTAL1 ATmegal6  GND 1
B 2 ENCE
Button 3 —ENCKEY /1 —
GND 4 —>Gna .
X7 OnOff u3 U4
On/Off Key| 1}—o-orr RE 188 LT Vdd —>+sv +5v€—] vdd NT|—=
Power Led+| 2 PowerLed S1
GND 3 —>Gnd PO SDA DA SD SDA Po—10 —o0
X8 Buttons P1 SCL|—>sct scLe—| scL PI—0 —o0
Enc Key 1 —>ENCKEY P2 p2l—0 —0
MUTE 2 onofr€— P3 ABl——  +sve—] A0 P3—0 —o0
N 1 3 | ENCKEY€—] P4 A1 Al P4—10 —o0
5 T |—k P5 A2 A2 P5|—10——0
3 5 | P6 P& [—10 0
4 5 P7 Vss Vss P7—0 ——0
[SPEAKERS | 7 PCF8574AT PCF8574AT 1
ON/OFF 8 —>0n0ft _ = =
GND 9 —>Gnd +5v
+5V
¥ Termol _ X9 LCD WH20e4
+5V 1 * * 1 | Gnd
Gnd 2 — 2 | +5V
0S 3 — grs Ro 3 [Vo
SCL n 2 eo_rs€— 4 | RS
SDA 5 ~ a9 10k 5 | R/W
X3 F elloe Lco_e€—6 |E
un 7 | Db@
Fan _On 14— hd @ 8 | Dbl
Fan On | 21— {sol> (s [Db2
Gnd 3 110 | Db3
X12 Termo2 Lco_ps€— 11 | Db4
F5V 1 LCO_i Lco_os€— 12 | Db5
Gnd 2 Lco_oe<€— 13 | Db6
0s 3 - R17 1K RI9 18K Lco_o7€—{ 14 | Db/
SCL 4 +5v — 15 gLed
16 | Gnd
SDA 5 C6 RI5 4.7k — R1Z 18R o
—= e =
1uf Us.1 —>
X10 Audio In +
Right 3 | LMCE482
Gnd — A R20 10k us
Left 1 .
R 7 R 47k -
50k — = hoee L
L — Us.2 =
I ww U
L R18 10K
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[IpunoxxkeHue 2. MOHTaXKHaAA cXeMa, pa3Mephbl
3.02 3.82

3.02
©
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w >

(2]
2 Right

Audio In gISpqugg

g7

2

60.97
54.93
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[IpuinoxkeHue 3. CHMCOK KOMIIOHEHTOB.

N MetKa 3HaueHue Kopnyc Kon.
1 MNnata KoHTponnepa 1
2 Ul Crabunmszatop HanpsaxkeHma +5B TO-220 1
3 U2 KoHTponnep Atmega 16A-PU Dip-40 1
4 MNaHenb yaHrosasa Dip-40 Dip-40 1
5 U3,U4 Pacwwuputenb noptos 12C PCF8574AT SOP-16 2
6 U5 QY Dual Rail-to-Rail 5v LMC6482 SO-8 1
7 Q1,Q2 TpaHsuctop MMBT3904 SOT23 2
8 Q3 TpaHsucrop BC807 SOT23 1
9 Ci1-C7 10uf x7r 50v 10% SMD 1206 7
10 D1,D2 Ovop WoTTKM SMA 2
11 PH1 UK-npuemHunk 38 Kl'y, 2.5MMm 1
12 R1,R2 Pesuctop 0.25BT 1.8 KOMm SMD 1206 2
13 R3,4,5,17,18,19,20,21,R22 Pe3uctop 0.25BT 10 KOm SMD 1206 9
14 R6,8 Pesnctop 0.25B7 100 Om SMD 1206 2
15 R10,11,15,16 Pe3unctop 0.25BT 4.7 KOMm SMD 1206 4
16 R12 Pesnctop 0.25B71 10 Om SMD 1206 1
17 R9 Pe3nctop noactpoeyHbin 3296X 10k 3296X 1
18 R13,14 Pe3nctop noactpoeyHbin 3296X 50K 3296X 2
19 S1 MNepekntoyaTtens DIP-16 8pin DIP-16 1
20 X4,X5,X7,X10,X13 Bunka yrnosas 3 KOHTaKTa 2.5Mmm 5
21 X1,X6 Buaka yrnosas 4 KOHTaKTa 2.5Mmm 2
22 X3,X11,X12 Bunka yrnosasa 5 KOHTaKTOB 2.5Mmm 3
23 X2 Bunka yrnosasa PLS 6 KOHTaKTOB 2.5Mmm 1
24 X8 Bunka yrnosas PLS 7 KOHTaKTOB 2.5MmMm 1
25 X9 MHe3p0 PBS 16 KOHTaKTOB 2.5Mmm 1
26 Bunka 16 KOHTaKTOB 2.5Mmm 1
27 Oucnnein 20x4 Ha 6a3e HD44780 1
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