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Product Philosophy and Design Theory from Aleph 3 Owner's Manual (vawunnsiii nepesoo)

When I started designing amplifiers 25 years ago, solid state amplifiers had just achieved a firm
grasp on the market. Power and harmonic distortion numbers were king, and the largest audio magazine
said that amplifiers with the same specs sounded the same.

We have heard Triodes, Pentodes, Bipolar, VFET, Mosfet, TFET valves, IGBT, Hybrids, THD
distortion, IM distortion, TIM distortion, phase distortion, quantization, feedback, nested feedback, no
feedback, feed forward, Stasis, harmonic time alignment, high slew, Class AB, Class A, Pure Class A,
Class AA, Class A/AB, Class D, Class H, Constant bias, dynamic bias, optical bias, Real Life Bias,
Sustained Plateau Bias, big supplies, smart supplies, regulated supplies, separate supplies, switching
supplies, dynamic headroom, high current, balanced inputs and balanced outputs.

Apart from digitally recorded source material, things have not changed very much in twenty five
years. Solid state amplifiers still dominate the market, the largest audio magazine still doesn't hear the
difference, and many audiophiles are still hanging on to their tubes. Leaving aside the examples of
marketing hype, we have a large number of attempts to improve the sound of amplifiers, each attempting
to address a hypothesized flaw in the performance.

Audiophiles have voted on the various designs with their pocketbooks, and products go down in
history as classics or are forgotten. The used market speaks eloquently: Marantz 9's command a high
price, while Dyna 120's are largely unwanted.

Qunocogua npodykma u meopus npOEKMUPOBAHUA U3 pykoeoocmaea noinvzoeamens Aleph 3

Kozoa s nauan npoexkmuposamo ycunumenu 25 n1em Hazao, meepoomenvHvle YCUIUmenu moibKo-
MONILKO NPOYHO 3AHANU C80€ MeCmO Ha pbilKe. Ilokazamenu MOWHOCIU U 2APMOHUYECKUX UCKAICEHUT
OvLIU Ha nepsom Mecme, U KpYRHetwull ayoOuodiCypHa 3asa6Ul, Ymo YCUIumenu ¢ 0OUHAKO8bLMU
XapaxkmepucmuKamu 38y4am 0OUHAKOBO.

Mot civiwanu mpuoowt, nenmoowl, bunonapuvie, VFET, MOSFET, namnwt TFET, IGBT, eubpuovt,
uckasicenuss THD, uckasicenus IM, uckascenus TIM, ¢hazosvie uckasxicenus,, KeaHmoganue, 0Opammyo
CB513b, BILOJCEHHYIO OOPAMHYIO C653b, OMCYMCMEUe 0OPAMHOLL C85A3U, NPAMYIO C653b, CMA3UC,
2apMOHUYECKOe 8bIPABHUBAHUE BPEMEHU, BbICOKULL YPOBeHb Hapacmanusl, kiacc AB, knacc A, uucmuiti
knacc A, knacc AA, knacc A/AB, knacc D, knacc H, nocmosinnoe cmeuienue, Ounamuyeckoe cmeujenue,
onmuueckoe cmeujeHue, cmeujeHue 8 peaibHOU JHCU3HU, YCMouyugoe cmeueHue niamo, bonvuiue
UCTMOYHUKYU NUMAHUSL, UHELLeKMYalbHble UCTOYHUKY NUMAHUS, pe2yiupyemble UCOYHUKY NUMAHUS,
omaoenvHvle UCMOYHUKY NUMAHUS, UMNYIbCHbLE UCOYHUKY NUMAHUS, OUHAMUYECKULl 3anac no
nepezpyske, 601bULOU MOK, COANAHCUPOBAHHBLE 8X00bL U COANAHCUPOBAHHBIE BbIXOObI.

Tomumo ucxoono2o mamepuana, 3aNUCaGHHO20 8 YUPBPOBOM 8ude, 3a 08a0YAMdb NAMb Jem HUYEe20
He UsMeHUnocy. Teepoomenvrole yCunumenu no-npexicHemy OOMUHUPYIOm HA pblHKe, KPYNHeuuull
AYOUONCYPHAT NO-NPENCHEMY He CBIUUUM PASHUYbL, U MHO2UE ayOUODULbI HO-NPENCHEMY YENTAIOMCA 3d
ceou namnsvl. Ocmasus 6 cMmopone NpUMepbl MaApKeMmuH2080U WYMUXU, V HAC eCb 00NbUL0e KOIUYeCmE0
HONBIMOK YIYYUUMb 36VUaHUe YCUIUmenel, Kaxcodas U3 KOmopulx nblmaemcs YCmpanums
npeononazaemvlil HeOOCMamox 8 NPOU3B00UMENTbHOCHU.

Ayouoghunvl eonocosanu 3a pasnuuHvle KOHCMPYKYUU CBOUMU KOULETbKAMU, U NPOOYKMbL 8X00SM 8
UCMOPUIO KaK Kllaccuxa unu 3aoeiearomcs. PolHOK nodepaicanHvlx mosapoe 2080pum KpacHopeuugo.
Marantz 9 umerom gvicokyio yery, 6 mo spems kax Dyna 120 6 ochosHom He 6ocmpebos8atbi.

There has been a failure in the attempt to use specifications to characterize the subtleties of sonic
performance. Amplifiers with similar measurements are not equal, and products with higher power, wider
bandwidth, and lower distortion do not necessarily sound better. Historically, that amplifier offering the
most power, or the lowest IM distortion, or the lowest THD, or the highest slew rate, or the lowest noise,
has not become a classic or even been more than a modest success.

[lonvimxka ucnonvzosams cneyugurayuu s Xapakmepucmuku moHKoCmetl 36yKO8blX
Xapakmepucmuxk nomepnena Heyoawy. Ycunumenu ¢ nOXO#CUMU USMEPEHUAMU He PAGHbL, d NPOOYKMbL C
bonvuLelt MOWHOCMbIO, OoNee WUPOKOU NOJOCOU NPONYCKAHUSL U MEHbUUMU UCKANCCHUSIMU HE
obs3amenvro 38yuam jayyiie. Memopuyecku cioicuiocs mak, 4mo yCuiumeins, npeoiazarouull
HaAubOIbULYI0 MOWHOCMYb, UNU HauMenbuiue uckadicenus IM, unu naumenvwuti THD, unu naubonvutyio



CKOPOCMb HAPACMANUS, UNU HAUMEHbUUL WYM, He CIAJl KIACCUKOU Ul oasxce umen bonee yem
CKPOMHBbIU YCHEX.

For a long time there has been faith in the technical community that eventually some objective
analysis would reconcile critical listener's subjective experience with laboratory measurement.

Perhaps this will occur, but in the meantime, audiophiles largely reject bench specifications as an
indicator of audio quality. This is appropriate. Appreciation of audio is a completely subjective human
experience. We should no more let numbers define audio quality than we would let chemical analysis be
the arbiter of fine wines. Measurements can provide a measure of insight, but are no substitute for human
judgment.

Honeoe epems 6 mexnuyeckom coobuecmee cyujecmeosand 6epa 8 mo, 4mo 6 KOHeUHOM unmoze
HeKull 00beKMUBHbIU AHAU3 NPUMUPUM CYOEKMUBHDBLL ONbIM KPUMUYECKO20 CTYUAMEs C
JabopamopHvimu usmeperuamu. Bozmooicro, smo npousoiidem, HO 8 Mo dice 8pemst ayouopuivl 8
OCHOBHOM 0MEep2arom CmeH008ble XapakmepucmuKku KaKk UHOUKAmop Kaiecmed 36yKd. Imo YyMecmHo.
Oyenka 38yKa — 3mo NOTHOCMbIO CYObEKMUBHDIL YeroseyecKull onvim. Mol He 00NHCHBL NO360NAMb
YuCIam Onpeoesamep Kauecmeo 36VKd, KaK He NO360JisleM XUMUYECKOMY aHAIu3y Oblmb apoumpom
xopowux euH. Mzmepenusi mozym oamv mepy NOHUMAHUS, HO He 3AMEHSION Yelo8eyecKoe CYHCOeHUe.

As in art, classic audio components are the results of individual efforts and reflect a coherent
underlying philosophy. They make a subjective and an objective statement of quality which is meant to be
appreciated. It is essential that the circuitry of an audio component reflects a philosophy which address
the subjective nature of its performance first and foremost.

Kaxk u 6 uckyccmee, knaccuueckue ayouoKoMnoneHmsl A6AAI0MCA Pe3yabmamom UHOUBUOYATbHbIX
VCURULL U OMPAXNCAom nociedosamenbHyto 6azoeyio unocogpuro. Onu denarom cyovekmusHoe u
00veKmueHoe 3asa6ieHue 0 Kayecmae, Komopoe 00JIHCHO Oblmb oyeHeHo. Basxcno, umobul cxema
AyOUOKOMNOHEHMAa Oompaxicana guiocoghuio, Komopas 8 nepayio ouepedb yuumvleéaem cyobeKmueHym
nPUPoOy €20 Npou3800UMeNbHOCHU.

Lacking an ability to completely characterize performance in an objective manner, we should take
a step back from the resulting waveform and take into account the process by which it has been achieved.
The history of what has been done to the music is important and must be considered a part of the result.
Everything that has been done to the signal is embedded in it, however subtly.

He umes 603M0cHOCMU NOTHOCMbIO OXAPAKMEPU308ANb NPOUZBOOUMETbHOCHb 00bEKMUBHBIM
006pa3zom, Mol OOINHCHBL COENamMb uiae Ha3ao om NOJYYEeHHOU GOopMblL 60HBL U NPUHAMb 60 BHUMAHUE
npoyecc, ¢ NOMOWbI0 KOMOPO2o OHA Oblia docmuecHyma. Mcmopus moeo, umo OblLio cOelaHo ¢ My3blKOl,
8AXCHA U OONIHCHA PACCMAMPUBAMBCA KAK YACMb pe3ynvmama. Bce, umo 6vino coenano c cuenanom,
BCMPOEHO 8 He20, KaK Obl MOHKO 3MO HU ObLIO.

anee nepesoo B.M.Ilonecosa

Bom moii éonvustii nepeeod cmamovu Henvcona Ilacca uz manyana na ycunumens, COe1aHHblil
om CKyKu 6 KOMAHOUpPoeKe HeCKOIbKo iem Ha3ad. Ymo mensa npukonono: yxo, Kaxk u OUHAMUK,
A671Aemcsa 00HOMAKMHbIM RPUOOPOM U Hepuz e20 KOpMUmMp 08YXMAKMHBIM YCUIUNETIEM.

"OMNbIT, COOTHOCSIINI 3By4aHUE U KOHCTPYKIIUIO YCUIIUTEIS, ONPEAEISAET HEKOTOPYIO
"TeHepaIbHYIO JIMHUIO" TOTO, YTO OyJeT 3By4aTh XOPOIIIO, a YTO HET:
1. ITpocToTa 1 MUHMMAJIBHOE YHCIIO KOMIIOHEHTOB SIBJISIETCS KIIFOYEBBIM JJIEMEHTOM, YTO XOPOIIO BUIHO
Ha npuMepe JlamMnoBbIX KOHCTPYKIUI. UeM MEHbLIE 3JIEMEHTOB B LIENIM CUTHAJIA, TEM JIydlle. JTO
3a4acTyIO CIPaBeUIMBO J1aXke, €ClIU 100aBIeHUE €lle BCEro OAHOIO YCUIMTENBHOIO Kackaaa MPUBOIUT K
YAYULIEHUIO U3MEPEHHBIX XapaKTEPUCTHK.
2. XapaKTepUCTUKN YCUIUTEIBHBIX JIEMEHTOB U UX KOHKPETHOE IIPUMEHEHUE SIBIIIOTCS BaKHBIMU
yclioBUsAMU. IHIMBHTyabHBIE BapHallMM XapaKTEPUCTUK ONPEIENSIOT pa3HUILly B IPUMEHIEMON
cxeMoTexHHKe. Bee mpubopsl, yepe3 KoTopble MPOXOAUT CUTHAJI, IPUBOAAT K €ro Jerpagalyi, Ho,
pasHble XapaKTEPUCTHKH MPHOOPOB B pa3HO# cTeneHn. HU3Kkuil ypoBeHb HETMHEHHOCTH B OOJIbIIEH
CTEIIEHU CKa3bIBACTCs HA KaueCTBE, MPUBHOCA (DabIIUBYIO TEIJIOTY U OKPACKY 3BYKa, B TO BpeMsI Kak
HENPEIBUACHHO BBICOKUN YPOBEHb HEIMHEHHOCTH SIBISETCS KaK CIaraéMbIM, TaK U BBIYUTAEMBIM,
T00aBIISISI pe3KOCTh BCIIEICTBHE MTOTEPH HHPOPMAITUH.
3. MakcumainbHasi COOCTBEHHAs TMHEHHOCTh YCHIIMTEIIBHOTO KacKa/la jkeaTelibHa 10 TOro, Kak
npuMeHeHa oOpaTHast ¢Bs3b. ONBIT MOKAa3bIBAET, YTO OOpaTHAs CBS3b SIBISAETCS BHIYUTATEIbHBIM



MPOIECCOM: OHA yaaIsieT HH()OPMAIUIO U3 CUTHANIA. BO MHOTHX CTaphIX KOHCTPYIUSX HU3ZKAS
coOCTBEHHas JINHEHHOCTh KOPPEKTUPOBAIACh IIUPOKUM MTPUMEHEHHEM O0OpaTHBIX CBSA3EH, MPUBOAUBILINUM
K notepu "temnoTsl”, "mpocTpancTea’ U "neranpHOCTH". (Mpo Caynocmeiioxe agmop He uumas - nPpuUM.
nepegoouuxa)

Bricokuii TOk MoKost (MM CMEIICHUS) OYeHb JKeJIaTeJIeH ISl MaKCUMaJIbHOM JIMHEeapu3aluu 1
naeT 3 (deKT, KOTOPbIi HE TOJIBKO JIETKO U3MEPHUTh, HO U JIETKO MPOJEMOHCTPUPOBaTh: Bo3bmute
YCUIIUTENb KJIacca A WK APYTrol yCUIUTEINb ¢ OONBITUM TOKOM MTOKOSI M CPABHUTE 3BYK C TTOJHBIM TOKOM
MOKOSI ¥ YMEHbILIEHHBIM. PerynupoBka Toka MOKos JIerKoOCYyIIeCTBUMA, T.K. OOBIYHO KaXKIBIH YCUITUTENb
UMEET MOTEHIIMOMETP PETYIMPOBKH, HO 3TO HYXKHO JI€JIaTh OYEHb OCTOPOXKHO. B KauecTBe SKCIIEpUMEHTA,
MOKHO IIPOCTO U3MEHUTH TOK MMOKOS U BBICTYIIATh OLIYILIEHUS SKCIIEPUMEHTUPYIOILUX.

Korma Tok mokost ymeHsIleH, o01iee omnrymieHne "TryOounsr" u "oKpyxeHus'" 3Byka Oy/eT B IeJIOM
yMmeHbInaThes. Eciu jke Bbl OyfieTe yBeIMYuBaTh TOK MOKOS JAJIEKO 3a Mpeesbl pabouel TOUKH, TO
OKa3bIBACTCSI, YTO YIIYUIICHUS] IPOUCXOISAT MPHU TOKE TIOKOSI, MHOTO OOJIbIIe, YeM TpeOyeMOoM Tl TAHHOTO
ypoBHs curnana. OObIYHO, ypOBEHb HanOO0JIee KPUTHYECKOTO MPOCTYIIUBAHUS COCTABIISIET BCETO
HECKOJbKO BarT, HO, yCHIIMTENh C TOKOM TOKOS B IECATH pa3 0oJbIle, 4eM TpedyeTcs UIsl CUTHANIa TaKon
BEJIMYMHBI, B LIEJIOM 3BYUYHT JIyUIlI€, YEM YCHIUTEIb C TOKOM IOKOSI, YCTAHOBJIEHHBIM JIJI1 HECKOJIBKUX
Barr.

ITo »Toi1 mpu4MHE, KOHCTPYKIUH, B KOTOPBIX MPUMEHSIOT T.H. "4UCTHIN Kiacc A",
NpPEANOYTHTEIbHEE, T.K. TOK TOKOS MHOTO 00JIbIIIe TPeOyeMOro CUTHAIBHOTO TOKA OOJIBIIMHCTBO
BpeMeHHU. Kak yrnnoMuHanoce paHee, yCUIMTENIbHBINA KACKa/ U I€pBasi CTYIIEHb BBIXOJTHOTO KacKa/ia
OOBIYHO BBIMIOHSAIOTCS OTHOTAKTHBIMH B UMCTOM KJlacce A, HO, T.K. YDOBEHb CUTHAJIa COCTABIISIET MaJIbIe
nonu Barra, To K.I1.JI[. kackajga He ©UMeeT 3HAYCHUS.

4. ITpuHuMmasi BO BHUMaHUe, 4TO JH000H Mporecc, KOTOPBIA Mbl IPOU3BOANM C CUTHAJIOM, OyJeT
YCIIBIIIAH, JIYYIIUE YCUIUTEH TOJIKHBI UCTI0Ih30BaTh TE€ MPOIECCHI, KOTOPHIE ABISAIOTCS Hanbomee
HATypalbHBIMH. B 3TOM 11enovKe ecTh OIUH 3JIEMEHT, KOTOPBII He MOXKET ObITh YAYYIICH U dTHM
anemenToM siBisieTcss BO3JIY X. Bo3ayx onpenensieT 3ByK U CIIYKUT €CTECTBEHHBIM OCHYMAapKOM.

OOBIYHO, BCE YCUIINTEIH, MPEICTABIICHHBIC HA PhIHKE, 0a3UPYIOTCS Ha IBYXTaKTHOM
CUMMETPHUYHOUN MOJENIH, HO IBYXTAKTHAsi CHMMETPUYHAs TOIOJIOTUSI HE UMEET aHAJIOTUHU B IIPUPOJIE.

[TpaBOMOYHO JIM HCIIOJIb30BaTh XapaKTEPUCTHKHU BO3/IyXa B KaYeCTBE MOJICIH ISl pa3paboTKu
ycunutena? Eciau Bbl COMIaCHBI € TEM, YTO BCE MPOLECCHI BO3AECHCTBUS HA CUTHAII OCTABIISIIOT CBOU
XapaKTepHbIE YEPTHI HA MY3bIKE, TO OTBET TOJIBKO JIA!

OpHOI U3 CaMbIX HHTEPECHBIX XapaKTEPUCTHK BO3yXa SBISAETCSA €r0 OHOTAKTHAs IPUPOJA.
PacnipocTpaHeHue 3Byka NOCPEACTBOM BO3/1yXa €CTh pPe3yJbTaT Ia30BOr0 ypaBHEHUS

PV(B crenenu 1,4)=1,26 x 10 (B crenenu 4)

rae P - naBnenue, V - 00beM, 1 3Ta KpuUBas MokazaHa Ha puc 1. (*npueooumcsa coomeemcmeyowas
Kpueas - npum. nepesooyuKa)

He0GomnbI1as HeTMHEHHOCTS, SIBISIOIMIASCS PE3YIBTATOM XapaKTEPUCTHK BO3AyXa, OOBIYHO
HECYIIECTBEHHA MPU OOBIUYHBIX YPOBHSX 3BYKa U COMOCTaBUMA C UCKAKEHUSIMHU LI€JIOTO Psijia yCUITUTENEeH.
DTa HENMMHEWHOCTh HAYMHACT OIYIIYThCSI, HAIPUMED, B pacTpyOe CUPEHBI, TJIe¢ HHTEHCUBHOCTH YPOBHS
JlaBJieHUs B '"Topsie" B HECKOJIBKO pa3 BbILIE YeM "BO PTY'" U, TJi€ TAPMOHHYECKAS] COCTABIISIIONIAS MOYKET
JOCTHYB HECKOJBKUX MPOIICHTOB.
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FIG 1 CHARACTERISTIC OF AIR

Puc.1 noka3biBaeT OTHOTAKTHYIO IPUPOAY BO3yXa. Mbl MOXKEM TOJIKATh €T0 U MOBHIIIATH
JIaBJICHUE Ha MTPOU3BOJIbHYIO BEJIMUMHY, HO Mbl HE MOKEM "TAHYTH" BO3AYX. MBI MOXKEM TOJIBKO
MPEI0CTABUTh EMY BO3MOXXHOCTh CAMOMY 3allOJHUTH MPEIOCTABIEHHOE EMY MPOCTPAHCTBO, KaK OH TOTO
MIOYKEJIaeT: AaBJIEHUE ero HUKoraa He OyzeT Hrke Houtsl. Korma Mbl TonkaeM BO31yX, yBeJIMYEHHE
JaBieHus OyJeT Ooblie, YeM COOTBETCTBYIOIIEE YMEHBILIEHHE, TIOCTIE TOTO, KAK MbI IIO3BOJIUM BO3LYXY
pacIIupUThCs. DTO O3HAYAET, YTO JJIS 33JaHHOTO JIBMXKEHUS nradparMbl B BO3yXe, MOJIOKUTEIBHOE
BO3MYIIICHHUE JIaBJIEeHUs OyleT cierka Ooplie, 4ueM oTpuiarenbHoe. M3 3Toro cienyert, 4To BO3ayX
ABIsieTcst (a30uyBCTBUTEIbHBIM.

Kax pesynbrar ero oTHOTaKTHOM NpUPOJIbI, TAPMOHUYECKAsi COCTABIAIONIAs BO3TyXa
MPEUMYIIECTBHHO 2-TO TOPSAKA, CKaKEM TaK: B UCKAXKEHUAX CHHYCOMJIaJIbHOTO CUTHaja Oyner
npeobnanare 2-g1 rapMonuka. Pa3a 3THX UCKaXKEHUH oTpakaeT 0oyiee BRICOKOE MO3UTUBHOE JIaBIICHUE,
YEeM HEraTuBHOE.

[lepenarounast xapakTeprCTHKA BO3IyXa TAK)KE MMOKA3bIBAET, YTO UCKAXKEHUSI, KPOME BCETO
IIPOYETO, SBJISIIOTCSA MOHOTOHHBIMH, T.€. MPOJYKThl HCKa)KEHU CJIETKa YMEHBIIAIOTCA NP YMEHBIIICHUN
AKyCTHUYECKOTO JIaBJICHUS. DTO BaXKHBIM 3JIEMEHT 3a4acTyI0 OCTAETCSI HEBBISIBICHHBIM B ayAHMOU3aHE U
MPOSIBIISIETCS B IJIOXOM 3BYy4aHUU PAaHHHUX TpaH3UCTOpHBIX ycunurened, [JAKos u [{Allo. Onu He
MOHOTOHHBI: UICKQXEHUS YBEJIMUMUBAIOTCS IPU YMEHBILIEHUH YPOBHSI.

OObruHas oOmenprUHATAs "INEKTpUUECKas' KapTHHKA ayITHOCUTHANIA - CHHYyCOH 1a 0€3 IMOCTOsTHHOM
COCTaBJISIIOIIEH. 3ByUaHUE MTPEICTABIISICTCS, KaK IEPEMEHHBIN TOK WK HAMPsKEHUE, B KOTOPOM
MOJIOKUTENIbHAS TTOJYBOJIHA TOKA U HANPSHKEHUS T1yOIUpyeT OTpUIATEIbHYIO0 SKBUBAJIEHTHO U
CUMMETPHUYHO. DTOT BEIMBICEN YI00€H, T.K. ONPABIBIBACT UCTIOIH30BAHUE BEICOKOI(PPEKTUBHOM
CXEMOTEXHMKH BBIXOJIHBIX KACKAJOB YCUIUTENEHN MO JBYXTAKTHOM CXeMe, B KOTOPOW yIIPABIICHHUE
MOJIOKUTEIIEHOW MOTYBOJIHON OOpaTHO YHPABJICHUIO OTPULIATIBHOMA.

Kaxxpoe miedo ABYyXTaKTHOTO YCHIIMTENS YIPABIISET ayJHOCUTHAIOM B MPOTUBO(A3e:
MOJIOKUTENBHOE TJIEUO MUTAET TPOMKOTOBOPHUTEIIb MOJIOKHUTEIbHBIM TOKOM U HaNPSKEHUEM, a
OTPHULIATEIBHOE, COOTBETCTBEHHO, OTPULATEIIbHBIM.

[IpoGeMbl ¢ IBYXTaKTHBIMU YCHUJIUTEIISIMU CBSI3aHBI ¢ BOSHUKHOBEHUU TIEPEXOTHBIX NCKAXKEHUH,
KOTOpBIE KEM TOJIBKO HE 0OCYKIaJTUCh U UX IJIABHBIHM pe3yabTaT: OHU HE MOHOTOHHBI. KOHCTpyKUInN
kiacca B u MHOXkecTBO kiacca AB UMeroT rapMOHUKH, IPOYKTHI KOTOPBIX APAMATUYECKHU
YBEIUYMBAIOTCS NPY YMEHBIIEHUH cUTrHana. OHU KapAMHAIBHO YMEHBIIAKOTCS ¢ IEPEXOJOM B Kiacc A,
HO MEePEXOAHbBIE NCKAKEHHUS OCTAIOTCS B BUJIC HEOOIBIINX M3JIOMOB Ha TIEPEXOTHOM XapaKTEPUCTHKE.

Jlnst Bocipon3BeAeHUS MY3bIKH C BBICOKOW HAaTYpalbHOCTBIO IBYXTAKTHAsI CXEMa HE SIBIISIETCS
JTy4IlIUM pelieHreM. Bo3ayx HeCHMMETpUYEeH U HE UMEET JABYXTAKTHOM XapaKTEPUCTUKU. 3BYK B BO3IyXe
ABJIIETCS] BO3MYILIEHHEM BOKPYT IEPHUOAA MOIOKHUTENBHOTO JaBiaeHus1. CyliecTByeT TOJIbKO
MOJIOKUTENIBHOE JaBleHHE, 00iee CUIIBHOE MOJIOKHUTEIBHOE IaBICHUE UM MEHEE CUIIBHOE
MOJIOKUTENILHOE JaBJICHUE.

JIByXTaKTHBIE CXeMbI CIIOCOOCTBYIOT BO3HUKHOBEHHIO HEUYETHBIX TAPMOHHUK, Koraa (a3oBoe
BBIPAaBHUBAHHUE OTPAKAET MPOLIECC CKATHA KaK HA MOJIOKUTEIBHBIX, TAK U OTPULATEIbHBIX MHUKaX U
MepeXo/IHasT HETMHEWHOCTh HAXOAUTCS BOJIM3H HYJAEBOU TOYKH.



PaboTy IByXTaKTHOTO YCHUIIUTEISI MOXKHO MPOMJLTIOCTPUPOBATH HA IPUMEPE CIIIIMBAHUS JIEPEBA C
MOMOIIIBIO IBYPYYHOM MUJIBI ABYMS JyKeHTJIbMeHaMu. KoHeuHo, eciii Mbl BpYUYHYIO MUJIUM JI€PEBbsI, MbI
IPEANoYTEM STOT METOJ, Kak 6onee 3dextuBHbIA. Ho, T.K. MBI HE BaIUM JI€PEBbsI, TO 51 OBI MPEIoUe
00pa3 BHOJIOHYEINCTA, ACPIKAIIETO CMBIUOK OTHON PYKOM 3a OJIMH KOHEIl. TOJBKO TaKKMM CIIOCOOOM
MY3BIKAHT MOKET JIOCTHYb MOJIHOTO KOHTPOJISL Ha/l MTHCTPYMEHTOM M TOYHOCTH, TPEOyeMO JIst
BOCIIPOU3BEICHUS TPeOyeMOoro Auana3oHa U JeIUKaTHOCTH, TpeOyeMbIX B My3bIke. Toxe camoe Mbl
UMEEM C OTHOTAKTHBIMU YCHUIIUTEIISIMHU.

Tonbko OTHOTAKTHAs TOTIOJIOTHUS UMEET COOTBETCTBYIOIINE XapaKTepUCTUKH. OJJHOTaKTHOE
YCUIIEHHE MOXKET OBITh TOJBKO B YUCTOM Kilacce A, U, MUHUMAaIbHAs 3PPEKTUBHOCTH, KOTOPYIO BBI
MOYKETE Pa3yMHO HCIIOIb30BATh JAJISl JOCTHKECHHSI HAWTYUIIUX PE3yJIbTaToB, - 3TO NOTpedieHne
MOIIHOCTH B PEXKHMME IMOKOSI BABOE OOJIbIIIE, YeM IPH MOJHOM BHIXOIHON MOIITHOCTH YCHUITUTEIIS.

(*/lanee asmop yoapsaemcsa 6 ucmopuio Knacca A u onucvleaem ceou 3aciyeu nepeo 4enoseuecneom 6
euoe namenmoe na "'vucmo knacc A", - a1 Imo onycmun u nepeuien K ciedyruieil yacmu,
noxaszasuieiica mue 6onee unmepectoit - npum. Ilepesoouuxa)

IIpumeuanue. /lanee 6cmasien nponyuwjeHuvll pacmenm:

Single ended operation is not new. It is routinely found in the low level circuitry of the finest
preamplifying stages and in the front end circuits of the finest power amplifiers. The first tube power
amplifiers were single ended circuits using a single tube driving the primary of a transformer.

Oonomaxmmuas paboma ne nosa. Ona 06bIYHO 6CMpeEUaemcs 8 HU3KOYPOBHEBbIX CXeMAX JIHULUX
npeoyCcUNUmenbHuIX KAackaoo8 U 8 CXeMax 6X00H020 Kackaoa ayuuiux ycunumeneu mownocmu. [lepsvie
JIamMnogvle YCunumenu MOWHOCmMu ObLIU OOHOMAKMHBIMU CXEMAMU, 8 KOMOPBIX UCHONb308ANACH OOHA
Jlamna, ynpasiaowas nepeutol 00MomKol mpancopmamopa.

In 1977 1 designed and published in Audio Magazine a single ended Class A amplifier using
bipolar followers biased by a constant current source. A considerable number of amateurs have built the
device, rated at 20 watts output, and many have commented on its unique sonic signature.

B 1977 200y s cnpoexmuposean u onyonuxosan 6 xcypraie Audio Magazine oonHomakmmbwiii
yeunumens Knacca A, ucnons3yowuil Ounoaapusie NO8Mopumenu, cmeujeHHvle UCMOYHUKOM
NOCMOSIHHO20 MOKA. 3HAUUmMenbHOe KOIUuiecmeo aooumenetl NOCIMpounu yCmpoucmeo, paccuumanthoe Ha
8bIX00HYI0 MOwHOCMY 20 Bm, u MHO2UE omMmemunu e2o YHUKAIbHYIO 36VKOBYI0 NOONUCH.

Single ended Class A operation is generally less efficient than push-pull Class A. Single ended
Class A amplifiers tend to be even bigger and more expensive than their push-pull cousins, but they have
a more natural transfer curve.

Paboma oonomaxmmuozo ycunumens knacca A, kak npasuio, menee 3¢pghekmusHa, uem
08yxmaxkmHozo ycunumens kiacca A. Oonomaxmuvie ycunumenu knacca A, kak npasuno, oaxce 6onvuie u
00podice C80UX 0BYXMAKMHBIX COOPAMbES, HO OHU UMelom Dolee eCeCcmB8eHHYI0 KPUBYIO Nepeoayu.

The "purity" of Class A designs has been at issue in the last few years, with "pure" Class A loosely
defined as an idling heat dissipation of more than twice the maximum amplifier output. For a 100 watt
amplifier, this would be 200 watts out of the wall at idle.

«Hucmoma» koncmpykyuti knacca A Ovlia noo 8ONPOComM 6 NOCIeOHUe HECKOIbKO Jiem, NPU dMoM
«uucmulily kuacc A 6vi1 npubIUUMENbHO onpedenel Kak MmenjlosbloeleHUue 8 pexcume Xo010Cmozo xood,
npegvluiaioujee bonee yem 6 08a paza MakCUMAIbHYIO 8bIXOOHYI0 MOWHOCMb Ycunumens. J{ns ycunumens
mownocmoro 100 Bm smo 6yoem 200 Bm uz pozemku 6 pexcume X010cmozo xood.

As the Aleph 3 idles at four times its rated output, I think we can safely think of it as “pure”.
Tockonvky Aleph 3 pabomaem na xonocmom X00y Ha MOWHOCMU, 8 Yemblpe pa3a Npesviuarouyell
HOMUHATIbHYIO, 51 OYMAI0, Mbl MONCEM CMEL0 CYUMAMb €20 « YUCTHBLMY.

Designs that vary the bias against the musical signal will generally have bias currents at or below
the signal level. This is certainly an improvement from the viewpoint of energy efficiency, but the sound
reflects the lesser bias point.

Koncmpyxkyuu, komopwie usmensiom cmeujeHue 8 3a8UCUMOCIU OM MY3bIKAIbHO20 CUCHANA, KAK
npasuo, 6y0ym umems MOKU CMeujeHuUs Ha YPOBHe CUSHAA UTU HUdXce. Dmo, 6e3YCI06HO, YIyyueHue ¢



MOYKU 3PEHUA 3Hep203qbqbel<mu6Hocmu, HO 36YK ompasicaem MeHbULyto mMovKy CMeuLeHUsl.

I authored the first patent on the dynamically biased Class A amplifier in 1974, however I have not
used the technique for the last 15 years. The reason is that I found the quality of sound associated with an
efficient Class A operating mode inferior in depth and less liquid at high frequencies, simply because it
operates at reduced bias at low levels. Given the plethora of cool running “Class A” amplifiers on the
market, you might say I opened a Pandora’s box.

A cman agmopom nepo2o namenma Ha OUHAMUYECKU CMeUeHHbll ycunumens Kiacca A 6 1974
200y, OOHAKO 51 He UCNONb306A]l MY MEXHUKY 8 meueHue nocieonux 15 nem. Ilpuuuna ¢ mom, umo s
OOHAPYHCUTL, YMO KAYeC80 38YKd, C6A3AHHOE C IPPeKmusHvIM paboyum pexcumom Kiacca A, xysxce no
enyouHe u MeHee Nia6Ho HA 8bICOKUX YACMOMAX, NPOCMO NOMOMY, YUMo OH pabomaem ¢ YMeHbULeHHbIM
cMeujeHueM Ha HU3KUX YpoeHax. Yuumeieasn uzoounue XxonooHvlx ycuiumeneti «kuacca A» Ha pulHke,
MOJICHO CKaA3amy, Ymo s OmKpbwia sumuk Ilanoopul.

IIpooonscenue nepesooa Ilonecosa

OdeHb Ba)KHO, IIPU MOMBITKE IOCTPOUTH YCHIIUTEND C HATYPaJIbHBIMUA XapaKTEPUCTUKAMH,
NPaBUIBHO BHIOPATh YCHIMTENBHBIN TPUOOpP. YCUIUTENh B OMHOTAKTHOM KJlacce A HaMHM yXe BBIOpaH, U
MBI XOTUM UMETh TaKHE XapaKTEPUCTUKU MPUOOPA, Y KOTOPBIX MONOKUTENbHASI aMIUIUTY/IA YyTh-4yTh
Oomnblie, 4eM oTpunarenabHas. st mpuOopoB, yIpaBasieMbIX TOKOM, 3TO 03HAYAET, YTO YCHUIICHUE JIOJDKHO
CJIerKa yBEJIMYMBAETCS C TOKOM, a JJIsl JIAMIIOBBIX WJIM TOJIEBBIX IIPUOOPOB - KPYTHU3HA XapaKTEPUCTUKH
JIOJDKHA CJIETKA YBEJINYMBAETCS C TOKOM.

Tpuogst 1 MOCOETHI UMEIOT CXOAHBIE XapaKTEPUCTUKU: X KPYTU3HA YBEIUYUBAETCS C TOKOM
(Fumo-mo mym mymmuo - npum.nepesooyuxa). bUnonsipHpie MOITHBIEC TPAH3UCTOPHI UMEIOT c1aboe
YBEJIMUEHHUE YCUIICHHS, IIOKA OHYU MPOILYCKAIOT aMIIEp UM OKOJIO TOTO, 3aT€M YCHJICHHE UAET Ha CIaJl IIPH
Oornee BHICOKOM TOKe. B 00miem cirydae, npuMeHeHre OUIONIIPHBIX TPAH3UCTOPOB B OAHOTAKTHBIX "YHCTO
Kiacc A" yCHIIMTENSIX - TII0XO€ PEIICHUE.

Jpyroe npeumyiectBo, oobeaunstonee Jlammel 1 @EThI - 3T0 X0poine XxapaKTepUCTUKH,
KOTOpBbIE OHM 00€CIIeunBalOT B IPOCTHIX Kackajax kinacca A. bunosspHas cxeMOTEXHHUKa,
NpEeACTaBICHHAs Ha PHIHKE, UMeeT OOBIYHO OT IIATH /10 CEMHU KacKaJl0B TPAH3UCTOPOB, BKIIOUEHHBIMH B
nyTh curHana. Jlamnel 1 MOC®ETsI, B TOXKE BpeMs, UMEIOT 2 WM 3 KacKajaa B IyTH CUTHAA.

U tpetbe npeumymiectBo Jlamn u MOCOEToB Haj OunonspHsIMU pHOOpaMH - 3TO UX OOsbIIast
HaJIC)KHOCTB IPU MOBBILICHHBIX TeMneparypax. Kak ynmoMuHanoch, OHOTaKTHBIE YCHIIMTENIH PACCEUBAIOT
OOJBIIIYI0 MOIIIHOCTh U CHJIBHO HarpeBaroTcs. bunosnspaeie nmprOopsl ke 6osee CKIOHHBI K OTKa3aM MpH
BBICOKHMX TEMIIEpaTypax.

[Tpu BeIGOpe Mexny Tpuogamu 1 MOC®ETamu, npeumymiectBo MOCDEToB B ecTecTBEHHOM
MUTAHUU TPOMKOTOBOPUTEINS TOKAMU M HANPSKEHUSMH, HEOOXOIUMBIMU JUIsl €ro paboTsl. [lonbiTku
CO3/1aTh NPSAMOIOAKIIOUAEMBIA TPUOAHBIN YCUIIMTEIh MOLUTHOCTH CTPOIO OIPaHUYEH BBICOKUM
HalpsHDKEHUEM U CJIa0bIM aHOJHBIM TOKOM, pucymuM Jlamnam. MOIIHOCT TaKUX YCUIIUTENIEH He
npeBbllIaeT § BaTT niM 0koio Toro, HECMOTPSI HA COTHU paccenBaeMbIX Barr.

TpancdopmaTropHble OAHOTAKTHBIE YCUIIMTENN Ha TpuoAax sIBIIAIOTCS albTEPHATUBON NPU
UCTIOJIb30BaHUM OYEHb OOJIBIIIOr0 TpaHC(POpPMATOpa C BO3AYIIHBIM 3a30POM JUIS MTPEIOTBPALICHHUS
OJMAarHUYMBaHMs CEPACYHUKA CUJIBHBIM ITIOCTOSHHBIM TOKOM, HO OHU TaKXXe CTPaJaloT yXyAIIEHUEM
XapaKTepUCTUK OT IPUMEHEHHUs TPAaHC(HOPMATOPOB.

Cpenu ycunuTeneil MOIHOCTH, 00€CTIeUNBAIOIINX PEAIMCTUYHOE BOCIIPOU3BEICHUE MY3bIKH,
Toipk0 MOSFETHI B 01HOTakTHOM Ki1acce A yaOBJIETBOPSIOT BCeM TpeOOBaHUAM. "

HebobUuloe OONOIHEeHUe U3 MaHyala (OKoHYaHue):

The Aleph 3 uses International Rectifier Hexfet Power Mosfets exclusively for all gain stages.
These Mosfets were chosen because they have the most ideal transfer curve for an asymmetric Class A
design. Made in the United States, they have the highest quality of power Mosfets we have tested to date.
We match the input devices to each other to within 0.2% and the output devices to within 2%. The
smallest of these, the input devices, are capable of peak currents of 5 amps. The largest are capable of
peaks of 25 amps each, and are run in parallel pairs.

Aleph 3 ucnonvzyem ucknouumenvuo cunosvie MOII-mpanzucmoput International Rectifier
Hexfet ons ecex kackaoog ycunenus. Imu MOII-mpanzucmopul ObLiu 8b10paHbL, NOMOMY YMO OHU
umMerm camyio uoeaibHylo Kpugyro nepeoadu 01 ACUMMEmMpPUYHOU KOHCMPYKYuu Kiacca A.



Hzeomoenennvie 6 Coeounennvix LlImamax, onu umerom camoe 8vicokoe kavecmeo cunogvix MOII-
MPAH3UCIMOPOB, KOMOPble Mbl MeCMUPOBAIU HA Ce200HAWHUL OeHb. Mbl nodbupaem 6xooHbie
yempoticmea opye k opyey ¢ moyHocmoio 00 0,2%, a evlxooHble yecmpoticmea — ¢ moyHocmvio 00 2%.
Camvle maneHnvKue u3 HUX, 6XOOHble YCMPOUCMEd, CHOCODHbI 8bIOEPIHCUBANb NUKOBbIE MOKU 5 amnep.
Camvle bonvuiue cnocobHbl 8bl0epHCUBAMb NUKOBbIE MOKU NO 25 amnep Kaxcowvlll u pabomarom
napaiieibHbixX napax.

The power Mosfets in the Aleph 3 have chip temperatures ratings to 150 degrees Centigrade, and
we operate them at small fractions, typically 20% of their ratings. For extended life, we do not allow chip
temperatures to exceed 85 degrees C.

Mownvie MOII-mpanzucmoput 6 Aleph 3 umerom HomunanbHvie memnepamypul yuna 0o 150
epadycos no Llenvcuto, u mvl IKCnIYAmMupyem ux Ha Mavlx 0onax, ooviuno 20% om ux nomunanos. /s
NPOOJIEHUs CPOKA CYHCObL Mbl He OONycKaem, 4mobbl memnepamypa yuna npegviuiana 85 spadycos no
Llenvcuio.

Regardless of the type of gain device, in systems where the utmost in natural reproduction is the
goal, simple single ended Class A circuits are the topologies of choice.

Hezagucumo om muna ycunumeibHo20 ycmpoucmed, 8 CUCmeMax, 20e Yeuvlo A61semcs
MAKCUMATILHO ecmecmenHoe 860CNpou3sedeHue, NpeonoYmumenbHblMu MONONOSUAMU AGNAIOMCSL
npocmole HeCUMMempuyHbvle cxeMul Kiacca A.

It is a very simple topology, which is a key part of the sound quality. Other solid state amplifier
designs have five to seven gain stages in the signal path in order to get enough gain to use feedback to
provide adequate performance. In this amplifier, we get greater linearity by providing much more bias
through two gain stages: a differential input stage, and the output transistors.

Dmo ouenvb npocmas MonoLo2Us, KOMopas s8emcst KIo4esoll 4acmbvlo Kauecmea 38yKa. Jpyeue
KOHCMPYKYUU MEepOOmeNbHblX YCULUmerneti umerom om namu 00 cemu Kackados yCUleHus Ha nymu
cucHana, 4moosl NOIYUUMb OOCMAMOYHO YCUNeHUs. Ol UCNONb308AHUS 0OPAMHOU C843U OJis
obecneuenus a0ek8amHoll npou3eooumenbHocmu. B smom ycunumene mvi nonyuaem 6016uyo
JUHeUHoCmb, obecneuusas 20pazoo bonvuiee cmeujenue yepes 08a Kackaoa YCUieHus.
oughghepenyuanvubiii BXOOHOU KACKAO U 8bIXOOHbIE MPAHUCTIOPDL.

Mosfets provide the widest bandwidth of solid state power devices, however they were not chosen
for this reason. The design of the Aleph 3 does not seek to maximize the amplifier bandwidth as such. The
capacitances of the Mosfets provide a natural rolloff in conjunction with the resistive impedances found
in the circuit, and the simplicity of the circuit allows for what is largely a single pole rolloff characteristic.

MOII-mpan3zucmopul obecneuugarom camyro WUpoKyo noiocy NPonyCcKauus cpeou
MBEPOOMENbHBIX CUTLOBbIX YCMPOLCME, 0OHAKO OHU ObLIU 8bIOPAHBI He No dMotl npudune. Koncmpykyus
Aleph 3 ne cmpemumcsa MakCUMAIbHO YEeIUUUmMs NOAOCY NPONYCKAHUSL YCUNUMEINSL KAK MAKOBYIO.
Emkxocmu MOII-mpan3sucmopog obecneuusarom ecmecmseeHHblll CRA0 8 COYEMAHUU C PE3UCMUSHBIMU
CONPOMUBTIEHUAMU, OOHAPYIHCEHHBIMU 8 CXeMe, a NPOCMOma cxemvl OONYCKaem mo, 4mo 6 3HaA4umenbHOU
cmeneHu s18emcst Xapakmepucmukol cnadda ¢ 0OHUM NOTHOCOM.

The slew rate of the amplifier is about 10 Volts/uS under load , which is about 3 times faster than
the fastest signal you will ever see, and about 50 times faster than what you will be listening to. In and of
itself, the slew rate is an unimportant factor when evaluating tube and simple Mosfet designs. It becomes
more important with complex circuit topologies where there is heavy dependence on feedback correction,
but even then its importance has been overstated.

Ckopocmb Hapacmanus 8bIX00H020 HANPANCEHUA Ycunumens cocmaeisem okono 10 Bonem/mkcek
100 Hazpy3Kol, umo npumepro 8 3 paza dvicmpee camozo 6bICmMpPo20 CUSHANA, KOMOPBLIL 8bl K020A-TUDO
yeuoume, u npumepto 8 50 paz bvicmpee moeo, umo vt 6yoeme ciyuwams. Cama no cebe ckopocmo
Hapacmanus 8bIXOOH020 HANPANCEHUS SABNAEMCS HEBANCHBIM (PAKMOPOM NpU OYeHKe TAMNOBbIX U
npocmuix koncmpykyuti Mosfet. Ona cmanogumcs 60/1ee 8adCHOU 8 CJLOHCHBIX MONONOUAX CXeM, 20e
cywecmeyem CUubHasl 3a8UCUMOCTIb OM KOPPeKYUU 00pAmMHOUL C653U, HO 0adice 8 IMOM CLyyae ee
8adCHOCMb OblIA NEpeoyeHeHa.



The amplifier is powered by a toroidal transformer which charges .16 Farad capacitance. This
unregulated supply feeds the output transistors only with a full power ripple of about .2 volt. The power
draw of this system is constant regardless of the music playing through the amplifier. As such, it does not
depend on a high quality AC outlet or special power cords, since the dynamic performance does not
create a variation in AC line draw. If the AC line is running low, the output stage will bias to a higher
current level by way of compensation.

Yeunumenv numaemcsa om mopoudanvhoeo mpancgopmamopa, KOmopulii 3apaxcaem emMKoCmb
0,16 Dapao. Dmom Hepecynupyemwlli UCIOYHUK NUMAHUSL NUMAEN 8bIXOOHbIE MPAH3UCTOPbI MOJILKO
noanou nynvcayueti mowHocmu oxono 0,2 Bonem. [lompebnsemas MowHocms 5mou cucmemul
NOCMOSIHHA HE3A8UCUMO OM MY3bIKU, B0CNPOU3BOOUMOU Yepe3 ycunumens. Takum oopasom, oHa He
3a8ucum om blCOKOKAUECMEEHHOU PO3EMKU NEPEMEHHO20 MOKA UNU CReYUATbHBIX WHYPOE NUMAHUS,
NOCKONbKY OUHAMUYECKUE XAPAKMEPUCMUKU He CO30alom U3MEeHeHUl 8 NOMpeonseMot TUHUU
nepemenno2o moka. Ecau nunus nepemennoco moxa paspaxicend, 8bIX0OHOU Kackao cCMecmumcs Ha bosee
8bICOKULL YPOBEHb MOKA Nymem KOMNeHCayuu.

The amplifier is stable into any load impedance or reactance including a direct short, and will
deliver clean audio signal into as low as 2 ohms at 120 watt peaks.

Yeunumens yemoiiuus k nobomy conpomusieHuro Hazpy3Ku Uiy peaKxmuseHomy COnpoOmusiLeHur0,
BKIIOUAS NPAMOE KOPOMKOE 3amMblKaHue, U obecneuusaem Yyucmolil ayOuoCueHal npu conpomueieHul
6ceco 2 Om npu nuxosou mowgnocmu 120 Bm.

The Aleph 3 is impervious to electrostatic shock at the input and dead shorts at the output. You can
safely plug and unplug inputs and outputs while the amplifier is running. (Do not try this with other
products).The Aleph 3 is protected from overheating by a 75 degree C. thermostatic switch, and from
internal failure by a slow-blow fuse.

Aleph 3 Hesocnpuumuug K 31EKMPOCMAMUYECKOMY y0apy Ha 6Xx00e U KOPOMKUM 3AMBIKAHUAM HA
svixo0e. Bvl mooiceme 6e30nacho noOKI0UaAmMy 1 OMKIOYAMb 8X00blL U 8bIX00bL 80 8peMs paOOmbl
yeunumens. (He noimatimecwv 0enamv smo ¢ opyeumu npooykmamu). Aleph 3 3awuwen om nepeepesa
MepMoCmamuyeckum gulkarouamenem Ha 75 epadycoe no Llenvcuro, a om eHympenHe2o omkaza —
NIABKUM NPEOOXPAHUMENEM C 3A0ePHCKOU CPAOAMbIEAHUSL.

The chassis of the Aleph 3 is made entirely of machined aluminum; no sheet metal is employed.
We mill the chassis components from aluminum stock on computer controlled vertical milling machines.
The pieces are grained and anodized at the finest plating house on the West Coast, and engraved by laser
engraving.

Ulaccu Aleph 3 nonnocmouio uzeomosieHo uz 06pabomaHHO20 ATOMUHULL, TUCTOBOL MEMAL He
ucnonvzyemcs. Mul ¢ppezepyem KomnoneHmol wiaccu u3 anOMUHUEBOU 3a20MOBKU HA 8EPMUKATLHBIX
@pe3epHbix CMAaHKax ¢ KOMNbIOMEPHLIM YNpagieHuem. Jlemanu waug)yromes u aHoOUpyIiomcs  iyuuem
2anb8AHUYECKOM Yexe Ha 3anaonom nobepescve u cpasupyromcs 1d3epom.

The Aleph 3 is warranted by Pass Laboratories to meet performance specifications for 3 years
from date of manufacture. During that time, Pass Laboratories will provide free labor and parts at the
manufacturing site. The warranty does not include damage due to misuse or abuse or modified products
and also does not include consequential damage.

Pass Laboratories npedocmasnsiem eapanmuio na Aleph 3 na coomeemcmeue
IKCNILYAMAYUOHHBIM XAPAKMEPUCMUKAM 6 meyenue 3 1em ¢ 0amvl U320moeienus. B meuenue smozo
spemenu Pass Laboratories npedocmasum becniammuyio pabouyio cuiy u 0emanu Ha mecme
npoussoocmea. I apanmus He pacnpocmparnsiemcs Ha yujepo, 03HUKWIUL 8 pe3)yTbmane HenpaguibHO20
UCNONb308AHUSA UNU 310YNOMPEDNeHUs, a MAKH#Ce HA MOOUPUYUPOBAHHbIE NPOOYKMbI, A MAKHCe He
PACNPOCMPansiemcst Ha KOC8eHHblll yujepo.



SPECIFICATIONS
Gain
Freq. Response
Power Output

Maximum Output
Distortion (1KHz)

SR

Input Impedance
Damping factor

DC oftset

Power Consumption

20 dB

-0.5dBat2 Hz, 100 KHz
30 watts/ch 8 ohms

60 watts/ch 4 ohms

120 watts peaks/ch 2 ohms
23 volts, 8 amps

0.2% @ 30 watts, 8 ohms
1% @ 60 watts, 4 ohms
1% @ 60 watts, 2 ohms

10 V/uS

23 Kohm

100

<100 mv

250 watts (Ilompebnsemasn mowHoOCmy)



