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NM3MepuTeNnbHbIN KOMMNNEeKc

O. LUMEJIEB, r. Mocksa

OrpaHnvyeHnss B HU3KO4YaCTOTHbIX U3MEPEeHUNSIX C NOMOLLbIO KOM-
NbIOTEePHOro KoMnaekca, obycsnosneHHbie NpuMeHeHneM He [oporoi
3BYKOBOM KapTbl, MCKJIIOHAIOTCS Nocse HeCJIOXHON ee aopaborkm.
Meroauka nepepgenku npurogHa A[Nsi KapT ¢ AByxKaHanbHbiM 16-
pa3psgHbiM kogekoMm CS4232. OkoHyarenbHasi KOMNeHcayus ocrta-
ToyHoro cmewjenmnss Hyns ALl ocywecrBnsercs nporpaMMHbIMU
cpeaAcTrBaMu aHanu3laropa cnekrpa, obecneymnsasi Ha MHY ckBo3Hob
AnHaMnyYyeckmii omana3oH 78...80 ob.

Undpa3sykoBOi AMana3oH
B KOMNbIOTEPHbIX Npubopax

MpuMeHeHre B KOMIMbIOTEPHBIX NpUbOo-
pax 8 kayecTee LUyppoaHanorosbix U aHa-
noro-undposbix Npeobpasosarenen (LA
n ALN) ctanpapTHOM (TUNOBON) 3BYKOBOM
KapTbl KOMMbIOTEPA NO3BONISET BECLMA
3KOHOMMYHO pewlaTh 3a4aqy uccrnenosa-
HUSi CUTHANOB AMana3oHa 3BYKOBbLIX 4ac-
TOT, HO pacLUMpeHue ero (Mo aneKTpuyec-
KOMy HanpsXeHuo) B o6nacTb nHdpassy-
Ka M NOCTOSHHOTO TOKa COMPSAXEHO C He-
KOTOPBLIMU TRYAHOCTAMM.

MHoOrve pacnpocTpaHeHHbIe 3BYKOBLIE
KapTbl KOMMbIOTEPA UMEIOT HU3KOYaCTOT-
Hyto rpaHuuy okono 10...20 lNu. Takoe or-
paHnueHne obycnoeneHo, kak npaswio,
HaNM4YMEM pasgennTeNbHbBIX KOHAEHCAaTOo-
poB Ha Bxoae ALIMN v ebixone LIAT. K coxa-
NEHWIO, NPOCTOroO yaanexnsa pa3nenirens-
HBIX KOHAEHCATOPOB MOXET OKa3aTbCH He-
nocratoqHo ons pabotel B 06nactm WH-
¢dpassyka M NOCTOFHHOIO TOoKa. 3TO 06CTO-
SITENIbCTBO CBS3@HO C TEM, 4YTO BO MHOMMX
cnyyaax v Bxop, AL, n ewixon LLATM nmetoT
CMELLEHUE MO MOCTOAHHOMY TOKY OTHOCU-
TENbHO o6Lero npoBoga (aHanoroBow
"semnu”) yctponictea. lNMocnegHee obyc-
JIOBNIEHO, B CBOIO 04epenb, TeMm, 4TO nNuta-
HUME TaKUX KOEKOB (kopep—pnekonep, LAIM
m AL Ha oaHOM KpucTanne) yalle Bcero
opHononspxHoe (o6brHo 5 B). Cnenosa-
TenbHO, ans Toro, 4Tobul obecneyunTb pa-
60Ty 3BYKOBOM KapTbl B MH(PPA3BYKOBOM
4aCTOTHOM AMana3oHe W Ha MOCTOSIHHOM
TOoKe, HeoBXOOUMO NMPUMEHUTL AOMONHU-
TeNbHLIA y3esyl CMEeLUeHUs YPOBHS U ans
BXO[HbIX, U ON51 BbIXOAHBIX CUrHANOB.

Takoe pelwieHme akTyanbHo, BO-NepsbiXx,
NnOTOMy, HTO OHO MHOIOKpaTHO AELeBne
NpUMEeHeHNa cneunanmnanpoBarHbix ALLMN
n LIAT, obecneqmveasn B TO e BpEMS BECb-
Ma BbiCOokMe napameTpbl. Bo-BTOpbIX, Ta-
KO NOAxon, NO3BONIAET UCTONL30BaTb YXe
cyllecreylollee nporpamMmmMmHoe obecnede-
HVEe 019 NOCTPOEHUS U3SMEPUTENLHOM CUC-
TeMbI C PACLUMPEHHLIM B 06nacTe UHppa-
3BYKa Y2CTOTHbLIM MaNas30HOM.

B kayecTBe Npumepa npueeanem pewle-
HME [aHHOW 330a4M ON8 OBYXKAHAaNbHOro
16-paspspgHoro kopeka CS4232 npows-
BOACTBA Crystal Semiconductor
Corporation, yCTaHOBNEHHOIO B 3BYKOBOWM
kapte TBS2000 ¢upmbl Turtle Beach
Systems. Ha kopeke CS4232 v ero 6nms-
Knx moamdpukaumax Oblno  BbiNYLLEHO
O4YeHb MHOIO NNAT U 3BYKOBLIX KapT.

MpyHUMNManbHan cxema yana cmelle-
HURA HYJIEBOTO YPOBHSI BXOOHBIX Y BIXOAHBIX
CUrHanoB COBMECTHO C ¢pparMeHTOM Cxe-
Mbl KOAEKa nokas3aHa Ha puc. 13. Yka3aHbi
Ha3BaHWS U HyMepauus 3aTPOHYThIX Jopa-
60TKO BbLIBOAOB MUKPOCXEMLI CS4232,
sbinonHexdHon B 100-BbIBOOHOM KOpryce
TQFP [24]. Bce coequHeHus ¢ BbLIBOOAMM

U1 CS$4232KQ DA1—DA7 AD743

VD1-VD4 KAS03A

Puc. 13

LAUX1 1 RAUX1, umerloumecs Ha 3ByKOBOM
nnarte, AOMkHbI 6bITb OTKIOHEHB!. OT BLIBO-
nos LOUT n ROUT nomxHO 6biTh OTKIHONEHO
BCE, KpOME PUNLTPYIOLMX KOHAEHCATOPOB
C1 1 C2, noka3sanHbix Ha pUCYHKE.
O6pasuoBoe HanpskeHve nfia onepa-
UMOHHBIX YyCWUNIUTENEW y3na CMeLLeHns
YPOBHSi nony4aloT oT muctoyHuka VREF,
BCTPOEHHOO B kofiek CS4232. B TexHuyec-

KO AOKYMEHTaLIMM Ha MUKpocxemy CS4232
HanMCcaHo, 4TO WHTEPBaNbl WU3MEHEHUS
BXOHOIO M BLIXOAHOTO HANPSXEHWS Koaeka
LEHTPUPOBaHLI OTHOCUTENBHO 0BPAa3LOBO-
ro Hanpshxexns VREF [24]. Tunoeoe 3naue-
Hue VREF paeHo 2,2 B. MNockonbky, Kak yKa-
3aHO B [24], 3TOT UCTOYHMK HE OONYyCKaeT
HUKAKOW CYLLIECTBEHHOW Harpysku no no-
CTOSIHHOMY TOKY, K HEMY noaxo4eH ydep-
HBIM NOBTOPUTESb HANPSKEHUS HA MMKPO-
cxeme DAS. Micnonb3osanue BCTPOEHHOIO
8 KOOEK UCTOYHMKE 06pasL0BOro Hanpsxe-
HUA CYLLeCTBEHHO yMeHbLuaeT apend cMme-
WEeHUs1 YpOBHEH NpU U3MEeHeHun Temnepa-
Typbl U HaNpsbkeHust NMutaHus. Ha mMukpo-
cxemax DA3, DA4 BbLINOAHEHBI MHBEPTOPLI
06pa3L0BOr0 HaNPSXEHWS, Heobxooumble
ANl UEenei CMEeLLEHNs HYNeBOrO ypPOBHS
BXOOHLIX curHanos. NpumeHeHve pa3nenb-
HbIX MHBEPTOPOB NPOAMKTOBaHO Heobxoau-
MOCTbIO MaKCUMaNbHO TOHHOWM MOACTPOWKU
HYNS K&X00ro U3 BXOL4HbLIX KAHANO0B, UMEIO-
WX, KakK MNPaBuIIo, pa3/iNyHbie 3Ha4YeHus
caBuvra Hyns. To4Hyio NOACTPOMKY HyNA pas-
DENBHO ANsi KAXA0ro U3 AByX KaHanos npo-
n3BogaT nogbopom peavctopos R7 n R10.
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Y3en cmewienust HyneBoro ypoeHsa ans
BXOOHLIX CUrHaNoOB NOCTpoeH Ha OV DA1
n DA2. OHn BBINONHSAIOT BbiHMTAHME WH-
BEPTMPOBAHHOIO HarnpshkeHnsa obpasuo-
BOMO0 WUCTO4YHMKA U3 BXOOHOIO (M3mepsie-
Moro) Hanpsixexus. Takum obpasom ocy-
LLeCTBASETCA CyMMUPOBaAHUE BXOOHOTO
(vamepsieMoro) curtana n o6pasuosoro
Hanpsxexnvs. Ouoas VD1—VD4 Ha Bbixo-
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nax OY npenHasHaqyeHbl gns 3aLMThi BXO-
Joe ALN o7 npesbiweHust AONYyCTUMOro
HanpPs>KeHUs Ha HUMX, BO3HUKAIOLLEro npu
neperpys3ke BXOOHbLIM CUIHaNOM WM BO
BpPEMS NepexoaHbIX MPOLECCOB NPV BKIKO-
4YEHWU U BBIKNTIOYEHMWN BCErO YCTPONCTEA.

Kpome Bxopos LAUX1 mn RAUX1, ons
BBOJA CUrHana B KOOEK MOryT BbiTb UC-
nosib3osanbl Takke exoabl LLINE, RLINE.
Bson ¢ Tex unu gpyrmx nepekntoyaeTcs ¢
NOMOLLbIO NMPOrPaMMHOro MmkLiepa, BXo-
AsLIero B coCTas onepaumoHHON CUCTEMBI
Windows. Ecnu cHabaouTh yanamm cMmelue-
HUS HYNI BCE yKA3aHHbIE BXOAbl KOOEKa,
TO 3TO MO3BOJSIUT MPOrPaMMHO MepeKsio-
4YaTb BBOA, OT ABYX COBOEHHLIX NCTOYHMKOB
curHana 6e3 npuMeHeHust NonoJIHUTENb-
Horo obopynosanus. B atom cnyyae gns
CMELLEHUS HYNSA OOMNONHUTENbHBIX KaHa-
noe LLINE, RLINE ponxHbl 6biTe Npoay6-
nmnpoBatbl Mukpocxemel DAT—DA4, a Tak-
X€e COOTBETCTBYIOLWME pe3ncTopL U Ano-
b VD1—VD4.

Y3en cMellenns Hyneeoro ypoBHs O
BbIXOAOHbIX CUTHANOB KOAEKA BbiNONIHEH Ha
OY DA6 n DA7. Oxu BbINOMHSAIOT BbLIYUTA-
HMe HanpspkeHnsa 06pa3L0oBOro NCTOUYHMKA
M3 BbIXOOHOrO Hanpshkenus LIAT. TouHnas
NOACTPOMKa HYNS pa3nenbHO B KAXO0M U3
KaHanoe ocyuwecrtenserca noabopom pe-
anctopos R14 n R18. Konpexcatopul C1,
C2 pa3mMeLLeHbl Ha 3ByKOBOW niarte.

NonHasa peanu3auns BO3MOXHOCTEN
KoAeka no AWHAMUYECKOMY Auana3ony
(6onee 80 nb [24]) TpebyeT NpuUMmeHeHNs
8 kayectee ycunuteneit DA1—DA7 mano-
wymswmx QY ¢ noneebiMM TpaH3uUCTOpa-
MM Ha BXOOaX M CKOPOCTLIO HapacTaHus
BLIXOOHOIO HanNpPshKEHUSA B PEXUME enu-
HWYHOIO ycunenus He mexee 1 B/mke. OT-
JIN4Hble pe3ynbTaThl AT UMNOPTHLIE QY
AD743, AD745. Heckonbko xyawime napa-
MeTpbl 06ecneymBaloT oTeyecTeeHHble QY
¢ 6onbwMM cmelleHnemMm Hynsa (cepui
574Y01 v 544Y[12); onn ponxHbl 6biTh
cHabXeHbl TUMOBLIMU LIENAMUN KOPPEKLIMN
HyNsi NO CxeMaMm, NPUBOAUMBIM B cnpa-
BO4YHOM AOKYMEHTaUUN. 3TN Lenu KOppek-
LMK NO3BONAT Takxe 6onee TOYHO KOM-
neHcupoeartb cMellexve Hynsa LLAN v ALIN
kogeka. B cnydae, ecnu npyMmersemeie QY
ans ctabunbHOW paboThl TPEOYIOT BHELL-
HUX Lenen KOppekLuMn 4acTOTHOM Xapak-
TEPUCTUKM, TO NX TaKXe CneayeT BbIoN-
HUTb B COOTBETCTBMU C AOKYMEHTaLMEN,

Lng nutanms scex OY HeoBxoamm oByx-
MONSPHLIA CTABUNN3UPOBAHHLIA MaNOLy-
MSALLMIA MCTOYHUK MOCTOAHHONO TOKa Ha-
npsokeHnem 2x(5...12) B. B uensx nutaxms
QY cnepyeT yctaHOBUTL B/IOKMPOBOYHLIE
koHaeHcaTopbl eMkocTbto 0,1 Mk (kepa-
MUHeckme unu nnexrodHsie) n 10 Mxd (ok-
cugHbie). Tpy yecnoBun nononHUTeNbHOM
duneTpauMm NoMex NonycTMMO MCMOJSb-
30BaHME MMEIOLLIErOCs B KOMMbIOTEPE UC-
TOYHMKA HanpsiXxeHnem +/-12 B. Bce no-
Ka3aHHble Ha CXEME LIENU CMELLEHNST U CO-
eauHenns ¢ oMM NpPoBOAOM criegyeT
COeOuHUTL C "aHanoroeou 3emnein” 3ey-
koeol nnatel. B Mmkpocxeme CS4232 —
3710 BbiBOA, 80 (AGND). BuiBoa 81 CS4232
(VA) — uenb NnTaHmMsa aHanoroBow 4acTu
KOOEKa — UCMNONb30BaH A1 NOAKTIOHEeHUS
3awmTHbIX ayopnos VD2, VD3.

NpyMenseMblie B yCTPONCTBE PE3UCTO-
pbl Aomkhbl 6bITb 0653aTENBHO MasoLUy-
MALMEe, HanpuMep, MEeTannoneHo4YHbIe
C2-1 mo6on MoHOCTU. Peancropel, uMme-
ome Ha cxeme Homuuan 10 kOm, cnepy-

eT nogobpatb NO Napam Ons Kaxaoro us
OY ¢ MuHumanbHbiM pasbpocom (no
0,1 %). 310 TpebyeTca ona Hanbonee To4-
HOM KOMREHCaLUW CMELLEHUSI YPOBHS.
Co6CcTBEHHO HOMMWHANbLHOE COMNPOTUBIE-
HME 3TUX PE3UCTOPOB 3HAYEHUS HE MMEET
n MoxeT 6biTb B uHTepsane 5...10 kOm.
Pe3ucTopbl, MMeIoLLME Ha CXeMe HOMUHanN
1 KOM, BbINONHAOT 3aWwmnTHbie QYHKUWK;
MX TOYHOCTb 3HAYEHUS HE MMeEET.

B kauectee VD1—VD4 MOXHO MCMONb-
30BaTb NOOLIE BLICOKOHACTOTHHIE KPEM-
HUWEBbIE OMOAblI C Manon €MKOCTbIO, Ha-
npumep, cepvmn KA503.

Haunyuwasa KOHCTpyKUMS y3na cMeLle-
HMS YPOBHEN — HA OTAENBHON 3KpaHUpoO-
BaHHOM NeYaTHOM NnaTe, pacnoSIOXKEHHOMN
"BTOPbLIM 3TaXOM" Ha 3BYKOBOW kapTte. To-
NosIorMd Ne4yaTHoM nnatbl aBTOPOM He
pa3pabaTtbieanaCb — ONbITHBIA 3K3EeMNNSP
YCTPOWCTBa BbINOSIHEH HA MakeTHOW Nna-
Te. [ononHuTencHylo nnaty cnenyert
cHabanTb TMNOBOWM METaNIMYEeCcKOW CKO-
6011 kpennexuus, Ha KOTOPON NOMXKHbI BbITb
pPacnonoXeHbl BLIXOAHLIE N BXOOHLIE KOAK-
cuanbHbie pasbemMbl X1—X4.

LononHntenbHoe HanaxwueaHuWe yCT-
poVicTBa 05 NOBLILLEHNSA TOMHOCTU pabo-
Thl 3aknodaeTcs B8 noabope HEKOTOPbIX
pe3ncTopoB. CMeLyeHre BXOOHONO CUrHa-
na perynupyercsa noabopomMm pe3ncTopoB
R7, R10 npu 3aMKHYTLIX BXOaX YCTPOMUCT-
ga (pasbeMbl X1, X2). UHomkatopoM HACT-
POMKM DONMXEH CNyXuTb ocuunnorpad
KOMRNJIeKca.

YCTaHOBKa CMELLEHUA BLIXOAHbLIX YCU-
nmreneun DAG, DA7 npoussoauTtcs nonbo-
pom peanctopos R14, R18 npu nonHom
3aTyxaHuM curHana oT reHeparopa KOM-
nnekca, Ons 3TOr0 B HEM AO0SXHbl ObiTb
sKtoYeHbl kHonky Mute. B kadecTese UH-
aukaTtopa Hyns cnenyet MUCnonb30BaThb
MUW/IJIMBONBLTMETP MOCTOAHHOIO TOKa WK
YXEe HACTPOEHHYIO BXOAHYIO YACTb ONUChI-
BaeMoro yCTpomncTea.

Takol xe nepenenke MOXHO Noasepr-
HYTb W Opyrme 3ByKOBbIE KapTbl, MOCTPOEH-
Hbie Ha MuMKpocxemax LA m AUN, nmeto-
wnx cxooHyto ¢ CS4232 crpykrypy. Oue-
BMOHO, YTO HyMEepauus MCNoNb30BaHHbIX
BbIBOOOB M MX 0B0O3HAYEHWS MOryT OTiu-
4YaTbCH OT yKasaHHbiX Ha puc. 13. 3TK cee-
OEHUsi MOryT BbITh NONY4YeHbl U3 TEXHUHEC-
KO NOKYMEHTaUMM KOHKPETHBLIX MUKPO-
cxeM. B HacTosLee BpeMs Takas uHgpopma-
LUMS, KaK Npasmno, OOCTyNnHa Ha UHTEpPHET-
canTax KoMnaHmii — Npon3soaUTENIEN MU-
kpocxem LLAM 1 ALN. Ecnu B 3B8yKOBOM Kap-
Te npuMeHenbl LA n AL, BoinONHEHHbIE
Ha pa3gesfibHbiX MMKPOCXeMax, TO B Kaye-
CTBE UCTOYHUKOB 06pa3LI0BOro Hanpsxe-
HUS OJ19 CMEeLLEHNS YPOBHSA BXOAHBIX U Bbl-
XOOHbIX CUIHaNOB crnenyeT UCMNoJNIb30BaTh
cooTBeTCTBYIOLLME BhiBOAL! LIAM 1 ALIM.

3necb HeoBxooMMO caenaTtb OOHO Cy-
LeCTBEHHOE 3ameyaHme. B BbicokokauecT-
BEHHBIX (M OTHOCUTEJIBHO OPOIrvX) 3BYKO-
BbIX KapTax 4acTO NpUMeHSIT umdposble
GUNBETPLI BEPXHMX 4aCTOT C HacTOTOM cpe3a
HECKOJIbKO repu. Tak caenana, Hanpumep,
¢dupma Turtle Beach Systems B csoeli 3By-
kool kapte Fiji. Nopnobubie GUNLTPLI
npegHasHayeHbl ONA KOMMeHcauun cme-
wenus n apenda Hyna exogHoro ALLM.
PunbTpbl MOryT BbITh BLIMOJTHEHBI HA KPUC-
Tanne Kkogeka unv BCTpoeHHoro LmgppoBo-
ro npoueccopa 06paboTkn CUrHaNOB, OHU
MOIYT UMETb M NPOrPaMMHYIO peann3aumio
8 gpaneepe. B niobomM 13 nepeqncrneHHbIx

CNy4aeB 3TO CAENAET HEeBO3MOXHbLIM UC-
NONb30BaHNE TaKOW 3BYKOBOWM KapTbhl O
BBOJA CUrHaNoB o4YeHb HU3KUX 4acTOoT. Bbi-
SICHUTL Takon (pakT N0 Havana nepenenku
MOXHO MOYTU HaBEepHSKA creaytolumm ob-
pasoMm. [ng 3T10ro HeobxooMMoO OLEHUTL
cmelleHne v gpend Hyns ALN npyu oTCyT-
CTBUMU BXOOHOIO CUrHana (3aMkHyThIN BXoA)
C nomoLLbo ocuunnorpada KOMMbLITEPHO-
ro komnnekca. B cnyyae, ecnmusmepeHHoe
cMelleHne npeebilwaet 5—10 eguhHuy
Mnaauwiero pa3psaa, 4a ewe v U3MeHseTcH
C NPOrpeBoM, TO MOYTU HABEPHAKA HMKAKO-
ro umndgposoro ¢punsrpa Het. Ecnn cmewe-
HUE CYLLIECTBEHHO MEHbLLIE, TO 3TO O3HaYa-
€T, HTO IMBO NCTMONL3YETCH OHEHL XOPOLLMIA
M ctabuneHbid ALIN, nn6o npumerner und-
POBOW (PUNLTP BEPXHMX HACTOT.

Ewe oauH cnocob npensaputTenbHOM
NPOBEPKN peasbHOW BO3MOXHOCTN BBOOA
NOCTOSIHHOIO HaNpsiXXeHUs 3ak/o4aeTcH
B COEAVHEHMN MexXay cobol Buixona ROUT
n exoga RAUX1 (B TepmmHax kopoeka
CS4232) unuamepennm ckeosHo A4X B 06-
nacT CBEPXHU3KMX (BMNOTb Ao 107 )
4acTOT C NOMOLUBIO FreHepaTopa U oCumn-
norpada, BXoAsLLUMX B COCTaB KOMIMbIOTEP-
HOMO U3MEPUTENBHOrO Komnnekca. Takoh
MEeTO/, NPOBEPKN FAPaHTUPYET HAZEXHBIN
pes3ynbrar, HO TpebyeT NpenBapUTENbLHONO
BMELLATeNIbCTBa (XOTH N HEe3HAYUTESIbHO-
r0) B Leny 3ByKOBOM KapTHhl.

Bbigoa, ntdpassyka U NOCTOAHHOIO TO-
Ka OMNMCaHHbIM 30eCb CMOCcOBoM OObIMHO
BO3MOXeH 0e3 Kakux-nmbo CnoxHOCTen
ans nobbix 3BYKOBLIX KAPT HE33aBMCHMMO OT
TUNa npumenexHHoro LIAM.

JdopaboTaHHas TakvMm MyTem 3ByKOBasi
kapTa obecneumBaeT Npu paboTe KOMIMbLIO-
TEPHOIO reHepaTopa CUIHANIOB HWXXHIO
rpaHMLy 4acTOTHOroO AuanasoHa Nno Bbl-
XOOHOMY 3JIEKTPUHECKOMY HaMNpPsXeHUo
no 107° Mu. Ans KOMBMHMPOBAHHOIO KOM-
NbIOTEPHOIO aHanM3aTopa CnekTpa HUX-
Hsin pabouan yacToTa coctaenseT 107 I,
ANS BXOASLLEro B €ro cocTas ocuynnorpa-
da HXHMK npenen — MNOCTOSHHLIA TOK.
BepxHuii npegen pabounx 4actoT onpene-
nsieTcs MakcumMasibHOW HaCcToTOW aucKpe-
™mM3aummn kopeka CS4232 n pocturaert
20 kl'y. HoMuHanbHOE BXOOQHOE U BbIXOA-
HOE HanpsiXxeHue, COOTBETCTByKOLLEE
nonnon wkane AL v LA, coctaBnseTt
+1,4 B [24]. Hanb6onbwee ponycTtumoe
BXOHOE HanpsXeHne 19 ONMCaHHOTO yC-
TPOWCTBa OnpeaenseTca napamMeTpamm
MCNOJNb3YEMBIX OMNEPaUVOHHBLIX yCuuTe-
nen n B MoboM cny4ae He AOJIHKHO NPeBbI-
waTte no abCoNOTHOMY 3HAYEHUIO UX Ha-
MPSHKEHUS NUTaHUA.

OcTtarouHoe cmewenue Hyna LATT m
AL nocne komnencaumn paspaboTtaH-
HbIM YCTPOMCTBOM ONPEenenseTcs Nx BHyT-
PEHHMMWN MOrPELWHOCTAMU N OBbIHHO HE
npeebiwaeT 0,05 % nonHoOM wWwkanbl Npe-
obpasoBaTtenel. OkoH4aTebHas KOMMEeH-
cauus OCTaToqyHOro cMmelleHnsa Hyna AL
OCYLLUECTBNHETCS NpOrpaMMHbIMU cpen-
CTBaMM aHaNM3aTopa CnekTpa.

CKBO3HOW OMHAMMYECKMIA OMana3oH
BCEro yCTPOWCTBA, NU3MEPEHHLIN Npu Co-
€NUHEHUM BbIXOJA C BXOAOM, B C/ly4ae UC-
NoJIb30BaHUSA B y3/1€ CMELLEHNSA HYNIEBOIO
YPOBHA MMMOPTHLIX MaNoLlyMALLUMX orne-
paumonHbix ycunutenen AD743 wvnum
AD745 nocturaeT 78...80 nb.

B 3axknoueHme cnenyet npenynpeivTtb
yuTateneu, 4to nobas nepepenka kKom-
MbIOTEPHOW 3BYKOBOW nnaTtbl CBRi3aHa




[image: image3.png]C onpeneneHHbLIM PUCKOM ee noBpexXae-
HUS. ABTOP HE HECET HUKAKON OTBETCTBEH-
HOCTM HM 3a Kakue oTpuuaTtesibHbie Mo-
cneactems (M NONOXUTENbHbIE TOXE),
npousowlenwme B pesynsrate npuMmeHe-
HWS ONUCAHHOTO B CTATLHE YCTPOKMCTBA.

MpakTuyeckue akKTophi,
BAUSIIOLUE HA TOYHOCTbL U3MEepeHu

KoMnbioTEpPHbIE M3MepUTEeSIbHbIE NPU-
6opbl, onNucaHHbie Bbile, obecrneymeaoT
TOYHOCTb, OMPaHUYEHHYIO JNULWb Ka4yecT-
BOM npumensembix LIAT n ALIMN. NMpu vc-
nonb3osaHnmn B kadectee LIAM n AL 3By-
KOBOWM KapTbl MOryT UMETb MECTO cambie
pasnuuHble U Henpeackasyemble $akTo-
pbl, BAMSIIOLLUME HA TOYHOCTL npeobpaso-
BaHMsi CUrHana wms3 aHanoroeom ¢opmbl
B umdpoBylo U 0bpaTHO, a cnenosartesb-
HO, B/IMSIIOLUME U Ha Pe3yNbTUPRYIOLLYIO
TOYHOCTb u3amepenui. Nepeuncnmm Heko-
TOpbLlIE U3 TaKUX CIYHaeB U BO3MOXHbIE
cnocobbi pewleruns npobnem.

1. BnusHme pasnuuHbix NporpamMmm Ha
HaCTPOMKN 3BYKOBOWM KapThl U BXOOHOIO
M BbIXOAHOIO MUKLLIEPOB. BonbLuen 4acTbio
3TO OTHOCUTCS K MPOUrpLIBATENSM (ayamo
M Buaeo) n urpam. H4robol NnobopoTb 3TO
Heyno6CTBO, cnenyeT nNpov3eBoauTb HACT-
pPOKy MMKLLEPA U €ero Kanubpoeky nepen,
KaXObiM OTBETCTBEHHLIM U3MEPEHWEM.

2. Heotknoyaemast nepegmckpeTtmsa-
umsa (resampling) 8 38ykoBOI kapTe 06biy-
HO — 44100 'y — 48000 lNu npwn 3anvcu
(eBope) n 48000 My, — 44100 Ny, — npwm
socnpov3eeferHmn (BbiBOAE). 3A€echb
€OVHCTBEHHOE peLleHNe 3aKIio4YaeTcs
TONBKO B UCMOJIb30BaHMN "OCHOBHOMN™ Yac-
TOThI AMCKpeTN3aummn (06biyHo 48 k).

3. NoomewwreaHne MNOCTOPOHHUX 3BY-
KOB K BbIXOOHOMY cuUrHany. Hanpumep, 3By-
koBble "cneuaddekTo” Windows. Mano To-
O 4TO 3TU NOCTOPOHHUE 3BYKM MOAMELIN-
BAlOTCH TyAa, Kyaa He Hano, NPorpaMMHbIl
MUKLLEep Kmixer.sys, OCYLUECTBNSIOWNIA 3Ty
onepaumio, No-BUONMOMY, MPUBOANT pas-
PRAHOCTL Pe3yNbTUPYIOLLEro cUrHana K Ha-
nbonee xyalweMy ns CyMMMpPYeEMbIX 3BYKOB.
Onga 3BykoBLIX "cneusdpdekToB”™ CUCTEMBI
Windows 3710, ckopee ecero, 6yaoet 8 6ut.
Ang Toro 4to6bl UCKIIIOHNTL NOCTOPOHHUE
CUrHanbi, HeoOX0OMMO BbIKJIOHYUTE 3BYKMU
Windows, Mcnosb3ys NaHesnb ynpaeneHus.

4. "BpepgHoe” penctemne crneusdpdek-
TOB, peasiM30BaHHbIX HA 3BYKOBOW KapTe,
(perynaropbl TeMb6pa, pesepbepauusi U
Ap.). BCEBO3MOXHbBIE "TOHKME™ HACTPOMKU
LpaviBepoB U MUKLWEPOB 3BYKOBbLIX KapT.
Hanpumep, 8 3BykOBOI kapTe "Audigy 2
ZS” pns paclumpeHus gmanasoHa BoCnpo-
M3BOAMMBIX HACTOT Bhille 22 kKl (npn Yyac-
TOoTe auckpeTtmsaumm 96 k) B "Surround
Mixer” nomxtbl 6biTb 3anpeLLeHbl cnenyto-
wme onumn: CMSS, EAX, Speaker
Calibration, Bass Redirection, o6biuHo
BKJIIO4EHHBLIE NO YMOJHAHMIO.

5. OrpaHuvyenne pas3psgHOCTU U/vinm
4acToThl AUCKpeTusauum npu pabote
C pa3nnyHbiMK TMNamu aparieepos (WDM,
ASIO). 3Tn orpannHeHns HOCHAT CTONpo-
LIeHTHbIA KOMMEPYECKNIA U 10pUaANYEeCKUii
XapakTep, a BOBCE HE TEXHWYECKUM, HO
BCE PABHO MOI'YT O4€Hb CUNBHO OrpaHn4n-
BaTb BO3SMOXHOCTU KOMIMBLIOTEPHLIX N3Me-
pUTEnbHbIX NPUBOPOB.

Cnenyet y4uTblBaTb, YTO MHOTUE 3BY-
KOBLIE KapTbi HE MO3BOJNIAIOT YCTaHaBNIN-
BaTb Pa3NMyHble 4YaCTOTbl AUCKPETU3aLNU

OOHOBPEMEHHO U st BXOOHOW U ANs Bbl-
xoaHo yacten (onsa ALN v LIAT). Nonbit-
Ka cOenatb 3TO NPUMBEAET, B JIYHLWEM Cly-
yae, Kk coobexmnio 06 owmbke, HO BO3-
MOXHO U KaracTpopu4eckoe UCKaxeHue
pe3ynsTaTtoB uamepeHuii. Hanpumep, pe-
anbHas 4aCTOTa BbIXO[HOIO CUrHana 3sy-
KOBOIO reHeparopa B TAKOM CJly4ae MOXET
He COOTBETCTBOBATL 33aHHON. 30eCb NO-
MOTYT TOJNILKO BHMMaHuWe oneparopa u
KOHTpONbHbIE M3MepeHuns. bonee Hanex-
HOEe pelleHne 3Toi Npobrembl — UCMOoSb-
30BaHMeE OQMHAKOBbLIX HaCTOT ANCKpEeTN3a-
UMM ons reHeparopa u KOMBMHUPOBAHHO-
ro aHanusartopa cnekrtpa. [ns 3T10oro B
aHanmaaTtope cnekTpa eCTb creunasbHbINn
nyHkT MeHio Synchronize Sample
Format, BK/IIOYEHHLIA NO YMONYaHUIO.
MHorna ppameepbl 3BYKOBbLIX KapT Bbl-
03T NIOXHY MHpOpMaUUIO O BO3MOXHO-
CTW NOAAEPXKN TOrO UM MHOTO peXmnma.
Yawe Bcero 31o Kacaercss MakcumasbHO
LONYCTUMBIX 4aCTOT AuckpeTusaumu. B
JaHHOM crydae nonbITka 3anycka onucaHx-
HbIX NPOrpaMM Ha BbICOKOW YacToTe AucC-
KpeTusauum obbluHo NPUBOANT K cOOBLLE-
HUIO 06 owmbke TMNa "ykasarHeiidi popmar
He nopaepxveaercs”. 3Ta npobnema ces-
3aHa C HECOBEPLUEHCTBOM [panBepos
U/Mnnu onepaumoHHOM CUCTEMBI. Xyxe
BCEro, ecnm coobuenne o6 owmnbke He
nosiensietcs. Torna ¢pakTtnyeckas 4actora
anckpetmnsaumm Oynet oOTnM4YaTtbCs OT
¢dopmanbHO 3a0aHHON B HACTPOIKaX Npo-
rpamMMm. B Takom cny4qae, kak U B onvcaH-
HOM B npepablayliem absaue, BO3MOXHbI
rpybbie nckaxeHus pesynsratoe namepe-
HMW. [ns NONHOro paspelleHns NaHHoMN
CUTYaUUM ONSTb-Takn HeoBxoammel npen-
BapPUTENbHBIE KOHTPOMbHLIE NU3MEPEHUS.
6. 3AnekTpnyeckme NOMexu co CTopo-
Hbl PA3J/INHHBLIX KOMIMOHEHT KOMMLIOTepa:
npoueccopa, BMaeokapTbl, 6noka nuta-
HUS. BnnsiHne aTnx nomMex MOXeT uame-
HATLCSI OT CTENEHW 3arpy3ky ykasaHHbIX
KOMMOHEHTOB. 30€eCh peLlieHnem npobne-
Mbl MOIyT 6bITb 3aMeHa 6n1oka NMTaHus Ha
Apyron, 6onee Ka4eCTBEHHDIN, U, BO3MOX-
HO, 3KPaHWPOBKa 3BYKOBOI KapTHI.
HeycTtonumeoe otobpaxeHue cnekrpa
M HecTabunbHbie NoKasaHns MynbTUMeTpa
MOryT ObiTb CBA3aHbl, Npexae BCcero, ¢ He-
CTaLMOHAPHLIM BXOOHLIM CUTHANOM, a TO
M NPOCTO C MNOXUM KOHTAKTOM BO BXOZ-
HOM pasbeme. [lpyrve npuuunHbl, ckopee
BCEro, obyCcnoBneHb annapaTtHbEIMKU OCO-
OEHHOCTSMM KOHKPETHOro KOMMbLIOTEpPa:
HeaocTaToHHoe BuICTPOAECTBUE B LIENOM
1M/MNU HepoCTaToYHLIM 06BLEM OnepaTue-
HOM NaMSATU, UCMNOJNL30BAHUE MESIEHHBLIX
M/VNN VHTENPUPOBAHHBLIX BUOEO U 3BYKO-
BbIX NogcucreM. Cnenyer 3akpbiTh apyrue
napannensHo paéoTtawme nporpammbl,
MHOIAA 3TO 3HAYMTESIbHO YNyHLIAeT Mpo-
M3BOOUTENBHOCTL CNEKTPOaHaNM3aropa.
NopobHbIX NPUMEPOB, OTHOCHALLUMXCS
K CaMbiM pPa3/IMYHBIM  KOMILIOTEPHLIM
KOMIMOHEHTaM, MOXHO AOO0BOJIBHO MHOMO
HaTh B UHTepHeTe.

JINTEPATYPA

24. CS4232, Games Compatible Plug-and-Play
Audio System, Crystal Semiconductor Corporation,
1996. — <http://www.alsa-project.org/alsa/
ftp/datasheets/cirrus/4232.pdf>.

Penaxrop — A. Cokonos, rpagpmka — asTopa
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MOAYAbHASR PEKNTAMA
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ABTOpPU30BaHHbIV CEPBUCHLIV LIEHTP
N0 PEMOHTY COTOBLIXx TenedOHOB
npurnawaeTt Ha paboTy MHXeHEepOoB.
BoamoxHo obyueHme.

Onnata cagenbHO-NpemMuasnbHas.
KoxTtakTHOE nuuo: KHases lenHanui,

Ten. 8(903) 252-32-04.

* * *

TOBAPbI — MOY4TOM!
BuiCbinaem HaNIOXEHHBIM NNAaTEXOM MO
sceit Poccuu. Jlyqwmin Boi6op KHMT,
anbbomoB, paguopeTaneil, paguoHa-
60poB...

107113, . Mockea, a/a 10 "MNocbin-
Topr”. Ten. (495) 304-72-31.

KaTtanor scex ToBapos Ha CD BbICHI-
naetcs B Bawem koHBEpTE ¢ MapKamu
Ha 25 py6neit!

Jng nonyyerus katanora paguoTtosea-
pPOB B 6YMaXXHOM MCMONMHEHWN NPULLIIUTE
Mapkum noutel Poccuu Ha 15 pybnei.
WNurepHeT-marasmH: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

PAOVOAOETAJIN ONSA BAC!

TOproBO-MPOMBILIEHHBLIA  XONAUHT
«HoBan» ocCywecTBnseTr nocCTaBky
PaAVOKOMIMOHEHTOB OTEYECTBEHHLIX U

3apybexHbix NpoussoauTenel BCeM |
IOPUONHECKUM U GUBNHECKUM NNLIEM B |

nobyto Touky Poccum n CHI.

Y Hac Bbl BCTPETUTE BHUMATESIbHOE
M 0obpoxenaTeNbHOE OTHOLLEHUE.

CamMble penkme KOMMNOHEHTb —
TOXe Yy Hac.

Aobpo noxarosame! Bydem eam ovens
paow.

www.nowel.ru.

Ten.: 223-70-98; 589-68- 16.

* * *

Bce pna peMOHTHMKOB papgmo-
annapartypbl! MUKPOCXeMbI, TpaH3uc-
TOPb!, KOHAEHCATOPL!, pe3ncTop.l. Pa-
avogetany u 3andactu. MNodrosas no-
cTaBka. [lns katanora — KOHBepT.

107031, . Mocksa, ab. a.. 48.

www.S-10mitino.narod.ru

* * *

MNeyaTHbie NnaTbl Ha 3akaa!

Pa3paboTka » unarotosnerne no
CxXemMaM 3aKa34yMKa.

242600, Bpaxckas obn., r. AaTbko-

' 80, yn. IOxHas, n. 69.

Ten. 89155383045
E-mail: wiw@online.debryansk.ru

* * *

P/netanu oted. v nmn. 8000 Tunos,
KHUIW, KOMNbIOTEPSI, 0.

Baw koueept. 190013, C.-Metep-
6ypr, a/a 93, Kucenesoni.

* * *

BoicblnaeM nouTol panuonobu-
Tenbckue Habopbl, paguogetanun. Ka-
Tanor 6ecnnatHuin. KonsepTt ¢ obpar-
HbIM 24pecoM o6s3aTeneH.

E-mail: ppelecom@udm.ru.

426034, Uxesck, a/s 3503.

=
W
S
m
v
m
-
=
o

Ni*OIpEIE}NSUOD

,J

seesansnsBRssY

-

G0-£8-80¢ 'val

1lasoduog

:maLelo wandy

nirolpeig|iew

2002 ‘9 5N OMlvd = =





