[bookmark: _GoBack][image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
image7.png
4.3.2. TpebosaHua 3HeprocoOepexeHns K NpUHTepam,
CKaHepaM M KONuUpoBanbHbIM annaparam

Pexxum sHeprocOepekeHHs II03BOJIAET CHU3HUTHL IOTpedJieHne
9HEpPrum B TO BpeMs, KOrjla YCTPOMCTBO He mcooan3yerca. ada
BKJIIOYEHHS 3TOTO PEeKMMa HeoO0XO0AHMMO YKa3bIBATh IIePHUOJ, Bpe-
MEHH II0CJI€ BBINOJIHEHUSA NpPeAbIAyINero 3aaHud, II0 IIPOIIECT-
BHUH KOTOPOI'0 YCTPOMCTBO IEPEKJIIOUAETCA B PEKHM IIOHUMKEH-
HOI'0 3HEpPromoTpedIeHus.

B pexxumMe osKkmaaHuA JIaMIIa cKaHEpa HOJ CTEeKJIOM SKCIIOHU-
POBaHUA aBTOMATHYECKH OTKJIIOYAETCHA, YTO HO3BOJIAET IKOHO-
MHTDH 9HEPTrHIO ¥ YBEJHUYHUTH CPOK CJaysKObI Jamnbel. IIpu ckanu-
POBAaHUM JIaMIIa aBTOMaTHUYECKH BKJIIOUAETCA Uepe3 OIpelesieH-
HOe BpeMid, HeoO0xoamMoe JAJisi ee pas3orpeBa. ¥ CKaHEPOB TaKiKe
MOJKHO YKasaTh IIepHOJi BpeMEHH, B TeUeHHEe KOTOpOro Jjamia
OCTaeTCd BKJIIOUEHHOU IIOCJIE 3aBEPIIEHHA CKaHMPOBaHUA.

Y Bcex nepudepHilHBIX YCTPOMCTB B COOTBETCTBUH CO CIIeIIu-
Kamueirn Energy Star Taxske mpenyCMOTpPeHO HECKOJIBKO PeKHMOB
sHeprocoepexxenus. B Tabiuie 4.4 nmpuBeneHbl IapaMeTpPhl SHEPTO-
coepexxerua nisa JasepHbix npuaTepoB HP LaserJet 6P n 6MP.

Tab/muya 4.4

JHeprocobeperaouie xapakrepucTtmkm nNpuHTepos
HP LaserJet 6P n 6MP

Pe:KHMBI 3HaueHNA
B nponecce meuyarn 175 Bt (cpenHee)
B pexxume oxkugaHua 8 Br

(MraoBeHHad 3KOHOMHSA YHEPrHUH)

B pexume oxXHIaHUA 8 Br

4.3.3. TpeOoBaHua 3HeprocoOepexeHns
K )XXeCTKuM auckam, BIOS u 6nokam nuraHus

Cucmema snepzocbeperceHus — 3T0 HAOOP MPOTOKOJIOB, MCIIOJIb-
dyeMbIX B IIK 1 mo3BOJIAIOIINX YMEHBIIUTL 3HEPronorpedaeHue
KoMIIbIoTepa, ocobenHo korpa IIK maxoauTca B pexuMe oxuga-
HUs. B HaKomHTeJle Ha JKECTKHX INCKaX BCe BpeMs B TeUEHHE
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ero akKTHUBHOM paboOTHI BpalaeTcA HINHUHIAENb. ITO — OCHOBHOMU
norpebuTtesis 3Hepruu B BHHYecTepe. [losToMy MHOrHEe CxXeMbI
3HeprocoOepekeHusi BKJIIOUAIOT B ce0sd OCTaHOBKY INMHHAEJIbHOTO
IBUTATeJIdA, €CJAN B TeUueHNe HEKOTOPOro BpeMeHH KOMIILIOTEP Ha-
XOOUTCA B PEKMMe OXKHUIAaHUA, U MIOBTOPHYIO PaCKPYTKY IIIIAH-
AEJIbHOI'O ABUTATEJSA IIPU BO30OHOBJEHHM PAOOTHI ¢ KOMIIBIOTE-
poM. OAHAKO KOHTPOJIJIEp HAKONUTEJNA IIPH 3TOM BCe BpeMsd
HaXoauUTCA B paboueM pekKuMe; Jake KOorja HaKONHNTEJb HaXo-
OIUTCA B peXHMe sHeprocOepexkeHns, 3JEKTPOHHUKA BHHUYECTepa
OTBeYaeT Ha BCe KOMAaHIAbI, paspelieHHbIe IMPOTOKOJIOM oOMeHa
ATA/ATAPI. B cayyae HeoOXOAMMOCTHA CUMTBHIBAHHA JaHHBIX
C IIOBEPXHOCTH HAKOMNHTEJs IINMUHAEJNBHBLIM ABHIaTeJb 3aHOBO
pacKpy4YnBaeTcCsd, «pPaclIapKOBbLIBAs» I'OJIOBKH.

Hosrle xecTKue AUCKH O0OBIYHO pacXxoAyIOT MEHbIlle SHEPruu,
yeM cTapble. EciIum CpaBHUTH COBPEMEHHBIN BBICOKOYPOBHEBBIH
SATA-BuHuecTep co ckopocTbio BpamieHua B 15000 obopoToB
B MUHYTY U BHHUEcCTep Seagate Hauajia «3II0XH BHHYECTEPOB» JJIs
IIK, umeroninii cKOpocTh BpalleHusa mmuaaeasa B 3600 o60poToB B
MHHYTY, TO MEHbIIIE YHEPruM PacxoJyeT HMMEHHO COBPEMEHHBIH
SATA-sunuectep. OqHAKO B Ipolecce CBOEH PacKPyTKH IIPH IIO-
Iadye MHUTAHUA NINHHAEJbHBIN JABUTraTeJbh PacXoAyeT IIPUMEpPHO
B ABa pasa 0OoJibllle TOKa, yeM IIpH CcTaOMJIbHOH pabore. A eciu
B KOMIIBIOTEpPe HUMeeTCA YeThipe M 0ojiee BHHYECTEPOB, TO HAJO
VUYUTBIBATH OOJIBIIYIO HATPY3KY Ha OJIOK MHUTAHUA IIPH BKJIIOYEHNHN
KoMIIbIOTEpa. Be3 KauecTBeHHOro IIUTAHUA KOMIIbIoTep OyIeT pa-
0oTaTh HeCcTaOHMJIBLHO, a MOXKeT M BOBCe He 3apadoTaThb.

Camoe oueBHAHOE HasHAUEHHE CHCTEMBI 3HEpProcoepexeHnd
BIOS — mepeBoj cuCTeMEBI B OQUH U3 TPeX pPeXHMOB 3Heprocoe-
pexeHnsa: «Doze» (camxeHume yactorbl CPU), «Standby» (or-
KJIIOUEHNEe AVICKOB M BHAEO) Win «Suspend» (IIOHM}KeHNEe YaCTOTHI
U BBIKJIIOYEHHE BCEX YCTPOMCTB) B COOTBETCTBHHU CO CUETUMKAMHU
OTCYTCTBUA aKTUBHOCTH (Taitmepammu). IIpu aTom npeamosaraer-
CA CJIeKeHUe 3a AaKTHBHOCTBIO TeX HJIM MHBIX YCTPOMCTB U IIOJ-
CUeT CEeKYHJ OTCYTCTBHS AKTHBHOCTH, IIOCJIe UEeTr0 BKJIIOYAETCHA
OAVH U3 PEeKMMOB sHeprocoOepe:keHHUA.

HosBrbiil cTangapt 6JI0KOB MUTAHUA U KOPIIYCOB, IMOJYUHUBIITHAI
HaszBaHue ATX, npeamoJsiaraeT HeCKOJIBKO aJIbTEPHATUBHBIX CIIO-
cO00B BBIKJIIOUEHHs NHTaHUSA cucTeMbl. KpoMme KjaccuueckKoro
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BBIKJIIOUeHHA (TymMOJiepoM Ha oOpaTHOM cTOpoHe OJIOKa IIHTa-
HuA), ATX-cucremMa MoxKeT HaXOOUTHCA B cocToAHNU «Soft-Off»,
KOrI/Ia CHCTeMa IIHUTaeTCA OT HanpaKeHud +5 B u morpebisaeT Mu-
HUMaJIbHBIN TOK. Ilepexon B «Soft-Off» ocymecrBaserca Tpemsa
cmocobamMu:

e Ha)KaTHeM KHOIIKH «Power» Ha mepenHeii manesm (OHa IOJ-
KJIIOUeHa K MaTEPHMHCKOM ILJaTe M IoZadyy NHUTAHUA He IIpe-
Kpaliaer);

e IIPOTPAMMHO, KaK 3To AesaeT Windows (oTcroia m Ha3BaHHE
«Soft-Off»);

e IIPH NMPOIAJAHHUN ¥ IOABJIEHUH ITUTAHUA B CETH (3aBUCUT OT
onnun BIOS).

CoBpemenHbie O0y10ku nmuTaHua craagapra ATX BelgaoT mno-
CTOSAHHBIe HanpsaxeHusa +12, +5, +3,3 u —12 B. Hanpsaxerue
+12 B mozaeTcs Ha HIEeHTpaJbHBIN IpoOIEcCCOp, IrpadUUYecKHil
YCKOPHTEJNb, & TaK:Ke Ha AHUCKOBBIE HAKOINWTEJIH U JApyrue
YCTPOMCTBA C 3JIEKTPOABUTATENAMHU (HAIpuMep, KOPIYCHbIE KY-
Jlepbl); HaOpsaKeHHe +5 B momaerca Ha 4ymMIICeT, KOHTPOJLIEPHI
HAKOIINTeJeHd, IIaThl PaCHIMPEeHHSA M Pas3jinyHble MAKPOCXEMBI
Ha CHMCTEeMHOM ILIaTe; Hanpsa:xeHnue +3,3 B mogaercs Ha HEKOTO-
peie apyrue mMuKpocxemsbl. lomyctumoe cranzaprom ATX oT-
KJIOHEHHEe OT HOMMHAJBLHOIO0 HANpAKeHHusa cocraBiser 5%, wu,
KaK IIPaBHJIO, BCe COBpeMEHHBIEe OJIOKM NUTAHUA YKJIAALIBAIOTCA
B 5T HOPMEI.

Ba)xHaa xapakTtepucTnka 0ioxa nutasusa — ero KIIII, . e.
IIPOIIEHTHOE OTHOINeHHE OTJaBaeMOM MOIIMHOCTH K MOIIIHOCTH,
noayuaemoii n3 ceru. 3uauenue KIII npm HOMMHaAJIBHON Ha-
rpy3Ke JIJA KOMIBLIOTEPHBIX OJIOKOB IIMTAHHA COCTABJIAET
00bIYHO OKO0JI0 80% — MOXXXHO CUMTATh, UYTO ocTaJbHbIe 20%
NAYT Ha HarpeB KOMIOOHEHTOB 0OJioka nmutanusa. MHorue co-
BpeMeHHBbIe OJIOKM HHUTaHUA, COOTBETCTBYIONIME TpeOOBaAHU-
aMm Energy Star 4.0, umeror KIIJl He HM:Ke 80% npu marobon
Harpyske Boimie 20% . IIpn Huskoi sxe Harpyske KIII magaer
IIpUMepHO A0 65% : 3TO 03HAYaeT, YTO €CJH BbI UCHOJL3yeTe B
KOMIBIOTEPE CO CKPOMHOH KOH(MHrypallieil MOIIHBIN OJIOK IIH-
TaHUS «IIPO 3amac», TO Bbl HE TOJIBKO 3pA IMOTPATHUIMN AEHBLI'H
IIPHA €ro MOKYNKe, HO ¥ INOCTOSAHHO IPHILJIaYNBaeTe JHIIHee 3a
3JIEKTPHUYECTBO.
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Haxonern, eme oiHa Ba)KHaf XapaKTepHCTHKa OJIOKa mHUTa-
HHS — CHJIa TOKA Ha JUHHAX C Pa3HBIM BBIXOJAHBIM HampaxkKe-
HUEM.

IIpyMeHHTEIPHO K HAKOIMHUTEJAM HAa JKEeCTKHX AHMCKAaX Y CHC-
TEMBI 3HEProcoepeKeHua CYIIeCTBYIOT ClefyIomue HeAOCTATKH

o I HAKONHUTENSA OUeHb KPHUTHYHbBI MOMEHTH <«IapKOBKH>Y»
1 «PacOHapKOBKH» I'OJIOBOK, KOTOpPbIe HEM30eXKHBLI IPH BXOJe
A BBIXOJie U3 3HeprocOeperamoniero cocrosHusa. Beas npm
«IIADKOBKEe» WJIH «pPacOnapKOBKE€» TOJIOBOK IPOMCXOAUT KOH-
TAKT TOJIOBOK C IIOBEPXHOCTHI0O MAarHMTHON NJIaCTHHEI. Eciam
BXOJZ M BBIXOJ HAKONHTEJIA M3 dHeprocoeperamwolniero pexxuma
IIPOU3BOAUTCA OYE€HBb YacTo (TaK JKe KaK M YacThble BKJIOYe-
HHUS A BHIKJIIOUEHHS), TO 53TO HPUBOAUT K CHM)KEHHIO pecypca
HAKOOHUTEJNA B II€JIOM BCJIEACTBHE CHHXXEHHA pecypca Mar-
HUTHBIX rojioBoK. Ha mpakTuke H3BeCTHHI M CJydYaH, KOrja
HAaKOIHUTEJNb, BOAA B 3Heprocoeperaiomun pexuM, He CMOT
y3Ke M3 Hero BBIUTH, TaK KaK TOJIOBKH IIepeCTAaJi CUHUTHI-
BaTh cepBoMeTKH. IloaToMy zJjifA COXpaAaHHOCTH CBOHMX [aH-
HBIX HEeXXeJIaTeJbHO BKJIOUATh PEeXXHM 3HeprocoepexeHHdA
oaxke Ha HOyTOYKax;

e IPM BKJIOYEHMH HAKOMHTEJSI OCHOBHas YaCTh 3HEPTHMH Tpa-
TUTCA HA PACKPYTKY IaKeTa ¢ MarHUTHBIMH AHMCKaMH, a AJIA
YCTOMYMBOIrO BpallleHHs HNINNWHAEJbHOrO ABHUraTeN] s Tpebyercs

* 3HAYWUTEJIbHO MEHbIIIe 3JIeKTPOIHEepruu.

Hecrtkne gucku Oyaymero (puc. 4.4) O6yayT THXMMH, OBICT-
pBIMH, 3HeprocoeperamIiMi 1 YCTOMYNBBIMHA K MEXaHUYECKHM
BO3IelICTBUAM 0Jiarojaps OTCYTCTBHIO B HUX ABHIKYIIMXCHA YacC-
Teil. CerogHsa Takye HAKOIINTEJIM HA3LIBAIOT «mMaeepdomenvHoiMu
Juckamu» — Solid State Disk (SSD). Ilo MHeHHMIO ClieniHAJINC-
TOB KOMIIAHMH Samsung, AHM HaKOIINTeJIeM Ha JKeCTKHMX Mar-
HHUTHBIX AHWCKAaX yKe couTeHbl. B OamikaMinne HECKOJBKO JieT
HDD emie cmoryT yaep:XKuBaTh CBOM IMO3HMIMK HAa PHIHKe 0Jiaro-
Japsa UX BBICOKOM €MKOCTH M HH3KOI CTOMMOCTH, HO, TeM He Me-
Hee, OyayT cMmemaTbca B 0oJjiee cnennHuYHbIe 1 BCe YMeHbIIIa-
omueca Humu. [[ucku xxe SSD, npeacrasiasoimue coboi, mo
CyTH, MOAayJu ObicTponeicTByiomeii flash-nmamsaru, obecmeunBa-
IOT OOJIBIIIYIO CKOPOCTHL Hepefauyl JaHHBIX, HAMHOTO MEHBIIIee
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Puc. 4.4. Solid State Disk (SSD)

sHepromoTpebnenue (T.e. Goablmee BpeMs aBTOHOMHOII paGOTH
JJIA HOYTOYKOB), OTCYTCTBHE IIyMa U MHUHUMYM TEILJIOBHIZEJe-
mua. Hanpumep, Korjga AaHHbIE He NePeAalOTCsl, 3HEPromoTpes-
nenne HakonuTteasa SSD museproe — Bcero 0,03 Br, a Bo Bpemsa
paboTh 0HO cocrasiaaeT okoyo 0,9 Br.

4.3.4. 0630p TexHonoruin aHeprocoepexeHns
ANS Npoueccopos

ORHUM K3 OCHOBHBIX HOTpeGMTeNell 9HEPruH B CHCTeMHOM G6Jio-
Ke sBisercsa nponeccop. IIoCTOSHHBIN POCT TAaKTOBOM YaCTOTHI
M COOTBETCTBEHHO KOJHMYECTBA IOJYNPOBOAHMKOBBIX dJE€MEH-
TOB B CX€Me NpOoIeccopa IPUBOAUT K YBEJIUYEHUIO €ro 3Hepro-
norpebiaenus. OaHAKO NPH BHINOJHEHUW ONpEAEJEHHOTO poja
paboT WK Ipu DPOCToe HeOGXOAUMOCTH B paboTe Iponeccopa Ha
HOJIHYI0 MOIHOCTH HeT. B c¢BsA3HM c aTuM OBLIO paspaGoTaHo M
BHEJPEHO HECKOJbKO TEXHOJIOrui sHeprocoepexkenus. Paccmor-
PHMM HEKOTOpHE€ M3 HHX mogpobHee.

SpeedStep — »HeprocGeperatomas Texsosorus Intel, 8 ocHoBe
KOTOPO# JIEKUT AMHAMMYECKOe M3MeHEHUEe YaCTOTHI B dHEepro-
noTpebJieHus Ipomeccopa B 3aBHCHMOCTH OT HCIIOJb3yEeMOTO
HMCTOYHHAKA NATAHUSA. BepBrie ObljIa MCIIOJIB30BaHA B IIPOIECCO-
pax Mobile Pentium III.
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ClE — opgHa u3 (QyHKIuUil s3HeprocbepekeHns IIPOILECCOPOB
cepun 570J (agpo Prescott crennunara EQ). Cocroauune C1E no-
3BOJIAET CHU3UTHh HaANPAKeHHe IIPH IepeBojie mpoiieccopa B CO-
cToaHue HALT, NpuMeHAeMOe IPU HU3KOM YPOBHE 3arpy3KH CH-
cteMmbl. IIpu 3TOM CHHXKaeTCA YPOBEHBb 3HEPronoTpedjeHuss CHC-
TEeMbl IIPM HU3KOHW 3arpys3ke Ipolieccopa.

Cool’n’Quiet — TexHOJOTNA NMOHHIKEHUA CKOPOCTH H SHEPIro-
noTpedJieHus IeHTPAJIBLHOr0 Ipoleccopa, npeacraBsiaeHHasas AMD
B cepuu 1mporieccopoB Athlon 64. Ee neilicTBue 3akJmodaeTcd B
CHHKEeHHUH YACTOThI U HATIPSAKEHUSA IIPH HEIIOJHOM 3arpy KeHHOC-
T IIII. Ilesnp maHHOI TEXHOJOrMM — CHHU3UTH O0IIlee DHEPro-
noTrpebJjieHNe U TEeIJOBbIZEJeHUE, II03BOJIAA TEM CAMBIM YMEHb-
IINTh CKOPOCTh BpallleHHs BeHTHJIATOpA (0TCcIoa U Ha3BaHUE —
«Cool’n’Quiet»). [lanHas TeXHOJOruA IpHINJa U3 chepnl MO-
OMJIBHBIX IIPOIECCOPHBIX cucTeM Ha 6aze AMD, ToapKo Tam oHA
HasbiBaeTca «PowerNow!». Ha gaHHBIII MOMEHT OHa peaJin30-
BaHA BO Bcex mporeccopax cemerictea AMD K8 — Athlon 64,
Athlon 64 FX u Opteron.

PaccmoTpuM OCHOBHBIE IPHHIIUIIBI PA0OTHI 3TOI TEXHOJIOTHH.
BIOS B x0oze HauaJIbHOM 3arpy3KH cO37aeT JJA Impolleccopa Omu-
CaHHe ero BO3MOKHEBIX cocToaHni (P-States — «cocroaumsa npo-
U3BOAUTEJILHOCTH »), XapaKTepu3yeMbIX KOMOMHAI[el YaCTOTHI
1 pabouero HanpAXKeHUA. ITH ONHCAHUA, B COOTBETCTBUH C MH-
Teppeiicom ACPI, cuuTbiBaloTCsA OnepamMOHHOM CHCTEMOM IIpH
danycke. B xome paGoTel omepalnMOHHAs CHCTEMAa CJEOUT 3a 3a-
Irpy3KOM IIpolieccopa, M €cjJi OHAa He MAaKCHMAJIbHA, TO JeJjaeT IIo-
NBITKY IIEPEBECTH IPOIECCOP B OJHO M3 MJIAAIINX cOCTOAHMU. [lisa
9TOroO cucTeMa obpalaercsa K dpaiiéepy npoueccopa. ITOT ApailBep
IIpOrpaMMUPYET PETHNCTPHI IIpoileccopa, 3allycKas IpoIlleAypy IIe-
pexojia B 3alpoIleHHOe cocTossHMe. CHM3MB 4YaCTOTY M HaIpsKe-
HUe, IIporeccop Oyaer moTpebJisTh MEHBINIEe 3Hepruu (IpPUMepHO
B IBa-TPHU pasa), a 3HA4YWUT, OyAeT M MeHbIIe HarpeBatbca. Ilym
TOXKe CHHU3UTCHA, €CJIN KyJIep MMeeT TEPMOKOHTPOJIbL. TeM caMbIM
OymeT AJOCTHTHYTa IleJib — YMEHBIIHUTL TeMIepaTypy H IIYM OT
cucremsbl. Ecii JKe onnepaninoHHasA cucreMa OOHAPY KHUBAET YBEJIU-
YyeHHe HarpysKH, TO OHA CHOBa 3alpallliBaeT M3MeHEeHMe COCTOfA-
HUA IIpoIeccopa, HO Ha 3TOT pa3 — B CTOPOHY YBEJUYEHUS €ro
yactoThbl. IIo To# ke memouke (OC—pgpaiiBep—nporneccop) Oyaer
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Puc. 4.5. Anroputm nepeknioueHus npoueccopa Athlon 64
Mexay COCTOSIHUSIMU

BBHIOJIHEH HEOOXOAMMEIH Iepexojf, X Ipomeccop HauHeT paGo-
TaTh HA HOMHHAJIBHON 4acToTe.

O TOM, KaK 4acTO X B KaKO€ U3 COCTOSHHUI IIepeBOAMUTH IIPO-
Ieccop, omepamyoOHHAas CHCTeMa pPellaeT B COOTBETCTBHU C BEHI-
OpaHHOU nosiumuKoil ynpaénenus snepzocbepesxceruen. Iloapso-
BaTeJb CAMOCTOSTEJbHO BHIOMpaeT Takyio moauTuky B Ilanenn
yupaBjleHna Wi sysfs — OT MHHMMAJIBHOTO BMEHIATEIbCTBA
(mepexoauTh B IOHMKEHHBIN PEXKHUM TOJBKO IIPH IIPOCTOE) KO
JKEeCTKO# 5KOHOMMH 9HepruH (Impomeccop IPpaKTHYeCKH Bcerja
6yfeT HaXOQUTHCA B COCTOSIHHUM IOHMXKEHHOIO 3HEPromoTpes-
JIeHUA).

AsroputM nepekjioueHud nporeccopa Athlon 64 mexny co-
CTOSTHUSIMY IOKas3aH Ha puc. 4.5. CHauasia mpoeccop Ha4MHAeT
CTYIIEHYATO MEepPeKJIoYaTh HAaUpPsKEeHUA (BBEPX MJIM BHU3), BHI-
paBas curHaygbl VID (HOMEHAN HanpsyKeHWS) HA COOTBETCTBY-
1omue KOHTAaKTH (¢a3a 1). Ilar nepexmouenuns — 0.25 B. Hoiias
10 HANPSAYKEHHA, KOTOPOe HEMHOrO BHIIIE IIeJIeBOro (YToOsl Ipo-
1Ieccop He MOTePAJ CTaGUIBHOCTH B MOMEHT CMEHBI YaCTOTEHI),
IPOIECCOP OTKJIIOUAETCS OT IIMHBI U IOAAET HOBBIE CHUTHAJIBI
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FID (Be160p uacTOTHI) HAa TAKTOBLIM reHepaTop (¢asa 2). 3To co-
OTBETCTBYET CMEHe MHOXXKHTeJdA. Korma HoBas uacToTa HIpoliec-
copa YCTAHOBUTCS, HAIPAKEHUE IMepPeKJIIYaeTcd Ha IejeBoe
(pasa 3), mocye uero mpoiieccop BO30OHOBJseT paboTy.

Ina raxpoiri momeam mpoineccopa Athlon 64 cymiecrByert
CBOA Ta0JUIla BO3MOXKHBIX COCTOSHMH. Y MJIAAMINX MOJeJeH
(2800+ — 3200+) u mogxeseit co crapeiMm crennuarom CO rakux
COCTOSSHMH BCero TpH: MaKCHMaJbHOe (HOMHHAJBHOE), MHUHHU-
majapHOe (800 MI'm/1.3 B, MHOXKXHuTeJb 4X) H IIPOMEKYTOUHOE.
IIpn 3TOM oIlepalIOHHAfA CHCTeMa «JeP)KHT» Hpoleccop oObIu-
HO JN00 B MHHHMMAJIbHOM, JHN0OO B MaKCHMAJBLHOM peXHMe.

Ha o6mem ObICcTpojelicTBMM HIPHUMEHEHHE TEeXHOJIOTHH
Cool’n’ Quiet xoTsa U ckas3pIBaeTcdA, HO OUEHb HE3HAUYMTEJbHO.
OcHOBHOe BJINAHNE Ha IIPOM3BOAUTEJBHOCTL OKa3biBaeT Tab-
JHIIA BO3MOXKHEIX COCTOsSHHU mnponeccopa (P-States) m BEI-
OpaHHaA NMOJIMTHKA YIpaBJIEHHUA 3HepromorpebjeHueM omepa-
IIUOHHOM CHCTEMBI.

Power Now! — TexHosorunsa, paspaboranaaa AMD ansa npu-
MeHeHUdA B Bepcuax mnporeccopoB K6-2+, K6-III+ u Athlon,
KOTOpbIe YCTaHaABJMBAIOTCA B HOYyTOYyKH. TakToBas dacrora Hu
HaIpsAKeHHe NUTaHWs IIpolleccopa aBTOMATHYECKH CHHYKAIOT-
Ccsi, KOrJjJa KOMIBIOTEP IIPOCTaMBaeT HMJIH HEAOCTATOYHO 3arpy-
JKeH. ITO IO3BOJIAET CHU3UTh 3HepromnorpedeHne (yBeJIHUUYHUTH
BpeMsa paGoTel oT OaTapeil) M YMEHBUINTH TENJIOBHIZEJICHHE.
AHajornuHas TeXHOJIOTUA IpHMeHseTcA H KommaHume#r Intel
noxa HasBaHueM SpeedStep. (Bapmant TexHosioruud Power Now!
IJsA OOBIUHBIX, HEMOOMJBHBIX IIPOIECCOPOB HOCHUT Ha3BaHHE
Cool’n’Quiet.)
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4.3. SHeprocoOeperawowe TexHonormm
ucnonb3osaHua CBT

Heckoabko KPYyHmHBIX KOMIIaHHUM, B ToM uuciae Google, Dell,
Intel, Microsoft m HP, co3maim 3KOJOrHYEeCcKyI0 OpraHu3alhio
Climate Savers Smart Computing Initiative (CSSCI). CoriacHo
CTATUCTHUKE, IIOJIOBUHY 3JJIEKTPOIHEPIrUH CPEeAHHHA KOMIIBLIOTEP
tpatuT Bnyctyio. CSSCI npeasaraer mopaborars Hajg 3Hepro-
cOeperaouiiMy TeXHOJIOTUSIMH N COKPATHUTEL IOTPebJeHne 3JIeK-
TpuYecTBa KoMIbloTepaMu BaBoe y:ke K 2010 r. Peus npu saTom
HAeT He TOJBKO O IIOJIb3e MJA OKpYy KarwIlnel cpeansl, HO u 00
OIYTUMOH 3KOHOMHH — J0 5,5 MJPJ IOJLJIapOB.

B HacTofIllee BpeMs MO TeMIIaM pPOCTa 3HEProIoTpebJeHHus
[T-chepa ycrynmaer Tonpko TpaHcmopTHoii. Kommnarua Cisco 3a-
siBuja, uro Ha IT-cekTop npuxoaurcss 2% OT BCceMHPHOTo 00he-
Ma BBIOPOCOB YTIJIEKMCJIOTO r'a3da — CTOJIBKO JKe, CKOJIbKO Ha BCe
camMoJieThl. TakuM o00pa3oM, COXpaHeHHe YHEPrHM — BaXKHOE
TpeboBaHMe MJIS CErofHAINHEeH O(PHUCHOM TeXHHKH.

B 1992 r. areHTCTBOM IO 3all[UTEe OKpPYiKalolleil Cpeanl
(Environmental Protection Agency) CIIIA u u3rorosuTeramMu
KOMIBIOTEPOB ObLJIA co3faHa npozpamma Energy Star pas co-
JeucTBUA 3P(PeKTHBHOCTH HMCHOJB30BAHUA SHEPrUHM M CHHKe-
A 3arpA3HEeHUA BO3AyXa Ojsarozaps MCIOJIb30BAHUIO B JOMaXx,
OpraHUu3alyAaX ¥ Ha OpeAnpUATHAX 000pyZoBaHUA, KOTOpoe 060-
Jee 3PeKTUBHO MCIOJBb3YeT dHepruio. IaHHBIN cTaHAApPT OBLI
lIpegHa3HAYEH JIJIA IPOABUMKEHHUS PelIeHUN ¢ HU3KHM 3HEPro-
norpebienueM. IlepBriMu ycTpoiicTBaMu, KOTOPhIe COOTBETCTBO-
nagu Energy Star, cranu KoMnpoTepbl M MOHHTOPBI, OJHAKO
Il HACTOdAIllee BpeMs JOTOTHII CepPTHPHKAIIMHM COOTBETCTBHUS
linergy Star mMoKHO yBHIETh M Ha APYyroil opmcHOM TeXHHKe
(puc. 4.1). Texnuka, coorBercTByIOIaA TpeOoBaHUAM Energy
Star, morpebJssier sHeprum Ha 30—75% w™MeHBIIE, UeM TpPagHIH-
OHHasdg TeXHUKa aHAJOTHYHOro kKJjacca. IIpm arom ycrpoiicTBa,
HOJyYnBIINE KBagdudpuxanuio Energy Star, BHIMOJHAIOT BCe Te
e PYHKIIUHM, 4TO M cTaHAapTHbIe. C IIOMOINBIO Ke OIIHH CO-
XPaHeHUs MOIIHOCTH M BO3MOJKHOCTH JIBYCTOPOHHEN IeuaTH
IPUHTEPHl ¥ KONHPOBAJIbHBIE alllapaThl, MOJYYHWBIINE KBaJIU-
(puranuio Energy Star, maroT BO3MOYKHOCTh 3HAUUTEJIBHO CHU-
JUTh PaAcXOAbl HA 3JIEKTPOIHEPTHIO.
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Puc. 4.1. Jlorotun Energy Star

Ha cerogusi 0KoJi0 4eTBEPTH BCeX NPOAABAEMBIX KOMIIBIOTE-
poB umelor jJorotun Energy Star. B HacTosiee BpeMs geidcTBY-
eT ye ueTBepTas Bepcus cnemupmkanmu Energy Star, Bcrymus-
mas B cuay 20 utona 2007 r. CorsacHo ee TpeGOBAaHUAM, IIOJIb-
30BaTeJbCKUA KOMIBIOTED JOJIKEH MMETh HAJINYNE «CIIAIIETO
pexrMa», B KOTOPOM 3HepromorpebjieHre He JOJI’KHO IIPEBHI-
mats 30% or mukxoBoro. I'aBHBIE Ke M3MEHEHHUSA KOCHYJIHCH
TpeboBaHuUil K 3 PeKTUBHOCTH GIOKOB IUTaHUA. BrimycKaemsble
cerogHas Omoxu nuraus crangapra ATX 2.2 umeror KIIII or
68% wu BeimIe, a cnenuduranusa Energy Star 4.0 npegmonaraer,
YTO B CpeJHEeM 9TOT IOKasaTens Gyner npeBuimath 80% (cpesHe-
B3BeIeHHKIH nokasarens npu 20%, 50% u 100% ypoBHAX 3a-
Irpy3KH).

+ Coruaceo Energy Star, Bce HacTOIbHBIE KOMIBIOTEPHI AEJIAT-
cA HAa TPU KaTeropuu:

e Kaacc A — mogpasyMeBaeT caMoe HHM3KOe 3Hepromorpedie-
HHe; B HETO BXOAAT BCe KOMIIBIOTEDHI, He IIOMAaBIIXE B KaTe-
ropun B u C;

e knacc B — npeamonaraer Hanuume B IIK MHoroszepHoro
nponeccopa nu60 HECKOJBKHX IIPOIECCOPOB, a TaK¥XKe, Kak
muEUMYM, 1 I'6 omepaTuBHOI maMsaATH;

e anacc C — npepmonaraer Hanmumuyue B ITK MHOroazepsoro
nponeccopa Ju6G0 HECKOJBKUX IPOIECCOPOB M AMCKDPETHOM
BHAeoKapTH co 128 M6 mamaru. Kpome Toro, JOJMKHEI BHI-
MOJHATHCA JBa U3 TPEX CIEAYIOIIUX YCIOBUIi: KAK MUHUMYM
2 I'6 omeparuBHO#l mamsaru; TB-TioHep ¢ moamepskkoit HD;
nBa MIu Gojee YKECTKHMX IHCKA.
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HoyTbyxku, cormacHo Energy Star, mendarcda Ha OBe KaTero-
PHH:
e xaacc A — Bce HOYTOYKH, He IIOIaBIINE B KaTeropuimo B;

& Kaacc B — mpeanoJsiaraer HaJIu4dMe B HOYTOYKe BHIEOKAPTHI
co 128 MO mamsaTH.

Hna KaKaoN M3 3THX KaTeropuil yCTAaHOBJIEH IIpelesbHbIN
YPOBeHb JHEpromoTpedJieHHs B KaxXJOM M3 PEKHMOB pPabOTEHI
IIK (ra6a. 4.1).

Tabnanua 4.1

NMpeaenbHbliA YypoBeHb 3HepronorpedoneHvs
B pexumax padorbi MK

| gee;::; «Conamuit | Pexum 6151 l:ii
Tun IIK - pexum», | Standby, |
CTBHHA, -- | NHTaHNA,
BT Br °
BTt %
Hacroasusie IIK (A) 50 4,0 2,0 >80
HoyT6oyxmu (A) 14 1,7 1,0 >80
HacrosbubIe ITK (B) 65 4,0 2,0 >80
Hoyroyku (B) 22 1,7 1,0 >80
Hacroawsusbie IIK (C) 95 4,0 4,0 >80

Kpome mepeuuHclIeHHBIX KaTeropuii, B OTAEJbHBIHA KJAacc
BBEIJ€JICHBI Ce€PBEPHI, V¥ KOTOPBIX «THIIOBOE» 3HEpromorpeodJie-
HHEe JOJIXKHO COCTaBJATH He 60Jiee 35% OT MMKOBOM MOIIHOCTH
BII natoc 1,75 Bt Ha KaXAbIA U3 MMEIOMIHUXCA YKECTKUX IUC-
KOB.

CpezncrBa ynpaBJjieHHSA IINTaHUEM IIO3BOJISIOT CHU3HUTH 9HEPIo-
norpebjieHre MyTEeM OTKJIYEHHs pAJa YCTPOMCTB KOMIIbIOTEpPA
6e3 mosiHOro ero oTkJoueHusa. Ilayssl (meproasl BpeMeHH IO OT-
KJIIOYEHHS 3TUX KOMIIOHEHTOB) MOXKHO aKTHBHU3MPOBATH, HACTPO-
ATh WJIHA OTKJIIOYHNTH C IIOMOIIBIO COOTBETCTBYIOHINX IIPOTpaMM
HaCTPOMKH KOMIIBIOTEpA.
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4.3.1. TpeOoBaHua 3HeprocoepexeHuas K MOHUTOpaMm

Cam no cebe MOHUTOP HOTpEOAET HEMHOIO 3HEPruM, HO KOJIU-
YeCTBO HCIIOJIL3yeMbIX MOHHTOPOB PACTeT, a 3HAYWUT, YBEeJINYU-
BaIOTCA U CyMMapHbIe 3Hepro3arpaTsl. IIpu paboTe MOHHUTOPOB
IIPOMCXOANUT BBIZIEJIEHHE TeIlIa, YTO B OOJBHINX YUYpEXKACHUAX
BeleT K 3aMeTHOMY JIOKAJIbHOMY HarpeBaHMIO BO3AyXa.

CymecTByeT psaji HOPMATUBHBIX JOKYMEHTOB B 00JIaCTH KO-
HoMHuHU sHepruu. Cpengu Bux — paspaboraunbiii B CIIIA cran-
napt Energy Star m mBesckuii NUTEK. 9t cragmapTer ycra-
HaBJHMBAOT MaKCHMaJIbHbIeé YPOBHHM MOIIHOCTH, IOTpeOIAeMOit
MOHHTOPOM B PeXMME€ 3KOHOMHUM SHEPruu.

Cucrema ynpasBjieHHsl 9HepronoTpebdjeHneM MOHHUTOPa, OCHO-
BaHHadA Ha cnenudpuxamuum Energy Star, mo3BojisieT CHU3UTH
sHepromnoTpebJieHne cuCTEeMBI B pesxkume 6eaneiictBua Ha 60—80%
II0 CPABHEHHIO C TEM, CKOJILKO MOHHUTOP IHOTpebJIsieT 3HEPTrUHU IIPH
paboTe B BLICOKOM paspelleHNH HU IIpu OOJBIION IriiyOnHe mpej-
craBjieHus nBeTra (Tabdn. 4.2).

Tab/muya 4.2

MakcumanbHOe 3HepronorpedneHne MOHUTOPOB
cornacHo cneundumkauum Energy Star

Pa3pemenue sKpaHa ﬁg’g’;gg::mg:
640 x 480 49
800 x 600 49
1024 x 768 60
1280 x 768 63

1280 x 1024 80

1600 x 1024 03

1600 x 1200 103
1920 x 1200 118
1800 x 1440 129
2048 x1440 143
2048 x 1536 150
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VopasieHre sHepPromoTpebieHHeM IPOMUCXOLUT aBTOMATHYe-
CKM IIOCJIe BKJIIOUEHHS peskuMma sHeprocGepesxeHusa. Ilpu arom
MOJKHO CHHU3HUTb YPOBEHb IOTPeGIeHUs SHEPruH BILIOTH A0 2 BT
B peKHMe IIOJHOTO OTKJIIOYeHHUdA, XOTA npu pabore MOHHATOP IO-
Tpebusier B cpegHeM 80-90 Br. B pexxume «Standby» (pexum
BPEMEHHOTr'0 IEPEKJIOUEHUA B PEXKUM OXKHAAHNS) MOHHUTOP IIO-
Tpebisaer meHee 4 Br. KpoMe 5KOHOMUM 3HEDPrHMH, UCIOJIH30BA-
HHe PeKHMOB 9HeprocOepeKeHusl I03BOJIAeT CHU3UTE TEeIJIOBOe
u3jyyeHne OT paboTaiomiero MOHHTOpa. BbIX0A HM3 peKuMa
OKUAAHUSA IPOMCXOAUT IPHU HAMKATUM JII060M KJIaBHIIM HA KJa-
BHATYpEe WIN ABUKEHHH MAHUIYJIATOPA «MBIIIb».

DPMS (Display Power Management Signaling) — aTo cras-
mapt KoHcopuuyma VESA (puc. 4.2). DPMS onpeaesnsieT pesxu-
MBI YIPAaBJIEHUA 3HepronorpebieHneM, KOTOpble MOT'YT GBITH HC-
OJb30BaHbl, KOrAa MOHUTOD GespeiicTByer. IIpu 3TOM MOMKHO
BBIOpATH OAMH M3 TPeX pexuMoB: «Standby» (kpaTkoBpeMeHHAA
maysa), «Suspend» (goiarospemeHHas maysa) u «Off» (mosiHoe
oTkJ0uYeHue). OJHAKO HCIOJb30BAThH 3TU PEXUMBI MOXKHO TOJb-
KO B TOM CJIydYae, €CJI U KOMIBIOTEP, ¥ BHAE0ANAITED, U Olepa-
IUOHHASA CHCTEMAa NoAAep:KuBaioT cnenuduranuo DPMS, peko-
meHz0BaHHYI0O VESA.

W4 VESA

Video Electronics Standards Association

Puc. 4.2. Jlorotun VESA

IIBexnckas cneyugpurayus NUTEK («HauuoHaJdbHBIA COBET
WHAYCTPHAJIBHOTO U TeXHHUYEeCKOro pasBuTusa IlIBenuu») Tpedy-
eT, 4To6Bl Iepexoj MOHHTOpPa B IEPBBIH PEXUM COXpPaHEHUS
anepruu («Standby») mpomcxogus aBTOMaTHYECKH, €CIM MBIIIb
HIY KIaBHaTypa He MCIOJb30BAJNCH Gojiee IATH MUHYT (HO Me-
Hee yaca); IPM 3TOM BePHYTHCA B HOPMAaJILHOE COCTOSHVE MOHHU-
TOP JAOJIKEH 3a TPH CEeKyHABI. B aTOM pexkmme morpebisemas
MOIIHOCTH JOJXKHA 00A3aTesbHO OBITH MeHee 30 Bt (skenaTensb-
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Puc. 4.3. Jlorotun NUTEK

HO — MeHee 15 Br). Yepes 70 MUHYT MOIHOCTb, OTpebasieMast
MOHHTOPOM, JOJIXKHA OBITH 00A3aTEJIFHO CHIKEHA [0 YPOBHSA Me-
Hee 8 Br (esaTeasHO — [0 ypoBHsS MeHee 5 BT); BpeMs BhIxoza
u3 sroro Broporo pe:xuma («Off») He ompeseneHo. YpPoOBHH 3KO-
HOMHOro norpebneHusa sneprum, ounpeznenenasle NUTEK, Gbuin
BKJIIOUEHBI B aTTectranunonHbie cucremMbl TCO’92 u TCO’95. Jloro-
tun crnenuduxanun NUTEK npeacrasieH Ha puc. 4.3.
CpaBHUTeJIbHBIE XapaKTEePUCTHKU DHEPronoTpebieHus I0
cnenuduxanuaMm EPA u NUTEK npeacraBiess: B Ta6a. 4.3.

Tabnuua 4.3
AHepronoTpeGneHne no cneuudukauusm EPA u NUTEK
NUTEK NUTEK
Peucum EPA (orpanuuenne | (orpaHHYCHME
TCO’95) TCO0’99)
Pa6ora = — —
'Omunaﬂue — — —
IIpuocranoBka | Menee 30 Bt Mesnee 30 Br | Menee 15 Br
«CoH» He 6Gosee 15 Br | Menee 8 Bt Menee 5 Br
Bpemsa Boccra- — 4c 3c
HOBJEHUA JJIs
pexxuma «Ilpu-
OCTaHOBKA»

Buaromapsa 3aTeMHEHHIO SKPaHa MOXKHO 9KOHOMHUTH SHEPI'HIO
moHHuTOpPa Ha 20% . PyHKIUY yIpaBIeHUA PACXOAOM MOIIHOCTH
rapaHTHPYIOT OTKJIIOUeHHe IUTAaHWA HOJIr0 He HCI0JIb3yeMOro
MOHHUTOPa. AKTHBHPOBATH PaGOTy MOHHMTOpPA MOXKHO HaKaTHeM
KJIABHIIIN Ha KJIaBHATypPe MM ABMKeHHeM MbImu. Eme Gosbine
COKOHOMHUTH 9HEPTHI0O MOJKHO IOJIHBIM OTKJIIOYEHHEM MOHHUTODA

OT 3JIEKTPOCEeTH.




