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Ayre AX-5 Introduction

Featuring Ayre's new Diamond output stage, their exclusive EquiLock circuitry, and a Shallco
solid-silver contact switch for gain control, this fully-discrete, fully-balanced, zero-feedback integrated
amplifier provides a complete solution for your modern music system.

Ayre AX-5 Beeoenue

brazooaps nosomy evixoonomy kackady Diamond om Ayre, sxckmo3uenoti cxeme EquiLock u
nepexarouamento ¢ cepeopsanuvimu konmaxkmamu Shallco ons pecynuposxu ycunenus, 5mom noIHOCMbIO
OUCKPEeMHbLIL, NOTHOCMbIO COAIAHCUPOBAHHBII UHMESPAILHBIIL YCUIUMENb C HY1e80U 00PAMHOU CB53b10
npedcmasisiem coooli KOMNJIeKCHOe peulenue 05 8auleti CO8PEMEeHHOU MY3bIKAIbHOU CUCTNEMDbL.

The key to perfecting the AX-5 was to incorporate the Variable Gain Technology (VGT) of the
award-winning Ayre KX-R preamplifier into the power amplifier section. The addition of ultra-
transparent FET input selector switches completed the transformation of a basic power amplifier into a
compact one-box solution which will become the heart of your high-performance audio system.

Kniouom k cosepuiencmeosanuio AX-5 6wino eneopenue mexrnonocuu Variable Gain Technology
(VGT) yoocmoennozco nazpao npeosapumenvrozo ycurumens Ayre KX-R 6 cexyuro ycunumens
MowHocmu. Jlobasnenue c6epxnpo3pauHbLX 6XOOHbIX CEleKMOPHBIX NepeKkaoyameneti Ha NoleblxX
MPAH3UCMOPAX 3A8ePULUIO NPeodPA308aHUue 6A308020 YCUTUMENT MOWHOCMU 8 KOMNAKMHOE eOUHOe
peuierue, Komopoe Cmanem cepoyem sauieli 6bICOKONPOU3B00UMETbHOU AYOUOCUCTIEMDbL.

TYPE: Reference class integrated amplifier

OUTPUT POWER: 125 wpc 8 ohms / 250 wpc 4 ohms
DIMENSIONS: w 44cm x d 48cm x h 12cm

WEIGHT: 22 kg

MANUFACTURER: Ayre Acoustics

WEB SITE: www.ayre.com

UK PRICE: Silver £7,895* (*add £195 for black chassis)

IN THE SIMPLEST VIEW, THE AYRE AX-5 IS AN AMALGAMATION OF THE AX-7 AND THE
KX-R. YET IN ANOTHER WAY, THE AX-5 IS THE MOST RADICAL INTEGRATED AMPLIFIER
EVER DESIGNED.

Ilonpocmy eo6ops AYRE AX-5 aenaemcs ooveounenuem AX-7 u KX-P. C opyzou cmoponwl, AX-5
ABNAEMC CAMBIM PAOUKATILHBIM UHMEZPATIbHBIM YCUTUMeNeM Ko2oa Iubo pa3padomaHHbiM.

Words by

Charles Hansen

55 years of preamplifier history out the window

Remember in the Ayre KX-R, we threw 55 years of preamplifier history out the window and
created a new topology never seen before. In 99.9% of preamplifiers, the signal comes in at a slightly
lower level than the power amplifier requires. There is a gain circuit to boost the signal, so that it is large
enough to drive any power amp with any set of speakers. But to keep it from being too loud, there is also
a signal attenuator (volume control) in front of the signal booster (gain circuitry). It doesn't take too much
of a brilliant mind to figure out that there must be a better approach than to take the incoming signal,
reduce its volume to the right level with the volume control, and then increase the volume by a fixed
amount with the gain circuit.

55 nem ucmopuu npedycunumeneii 3a OkHom

Ilomnume, umo 6 Ayre KX-R mul viOpocunu 55-nemuroro ucmopuro npedycuiumeneii 8 OKHO U
co30anu HO8yl0 mononozuto, Hesuoannyro paree. B 99,9% npedycunumeneii cuenan nocmynaem Ha
HeCKOIbKo boslee HU3KOM Ypo8He, yem mpedyemcs ycurumento mowHocmu. Cyujecmeyem cxema ycunieHus
OJis1 yCUNLeHUsl CUSHANLA, MAK YMO OH 0OCMAMOYHO 8€lUK, YMOoObl YNpasisims 100bIM yCuiumenem
MowHOCMU € MH0OLIM HAOOPOM OUHAMUKOS. Ho umobbl oH He Dbl CIUWKOM 2POMKUM, neped YCurumenem
cucHana (cxemou ycuiieHus) makaice umeemcs ammeHoamop cueHana (pe2yiamop espomkocmu). He
HYJICHO CIUUUKOM MHO20 Olecmsauie2o yma, 4modvl NOHAMb, Ymo 00NHCEH Obimb YUUUL NOOXO00, YeM
835Mb BX00AUWULL CUSHATL, YMEHbUUMND €20 2POMKOCHIb 00 HYHCHO20 YPOBHS C HOMOWbIO pe2ylisimopa



cpomMKocmu, a 3amem yeeiuiumsb cpOMKOCmMb HA qbuKCMpOGCZHHyiO GENIUYUHY C NOMOWbIO pelyiimopa
CPOMKOCMU CXEMbL YCUTIEHUAL.

Variable Gain Transconductance

And that is what was so radical about the Ayre KX-R. Instead of using a fixed gain circuit , the
gain of the circuit was variable (by changing its transconductance), hence the name VGT for "Variable
Gain Transconductance".

TpanckonOyKmueHoCHmb ¢ NePeMEHHbIM YCUIeHUEM

U s5mo mo, umo 6vL10 maxum paoukanvrvim 6 Ayre KX-R. Buecmo ucnonv3osanus cxemwi ¢
DUKCUPOBAHHBIM YCUNEHUEM YCUNeHUe cXembl ObLIO NepeMeHHbIM (3a cuem U3MeHeHUsl ee KPYMuU3Hbl),
omcrooa u nazeanue VGT Onsi «nepemeHHOU Kpymu3sHbl YCULEHUS).

There are many advantages of this approach:

a) The signal is never attenuated, which would always lead to a loss in S/N ratio and also dynamics.

b) With a conventional preamplifier, the noise of the gain circuitry is fixed. This means that you only
reach the maximum S/N ratio when the volume control is at the maximum. When you turn the volume
control down, the output signal is reduced, but the noise of the circuitry remains the same -- therefore the
S/N ratio becomes worse and worse as the volume is lowered. Since most preamps are used anywhere
between -10 dB to -40 dB for an average listening level, this means that the S/N ratio in actual use will
be 10 to 40 dB worse than on the spec sheet.

Y makozo nooxooa mnozo npeumywecme:

a) Cuenan HuUKo20a He ociabnsiemcs, umo 6ce20a npusoOUm K nomepe OMHOULeHUST CUSHAL/WYM, 4
makoice K nomepe OUHAMUKU.

0) B 0bblunoM npedsapumenbHoM ycuaumeine wym cxemul YCUleHus GuUKCUpo8an. Imo o3nauaen, Ymo 6l
oocmueaeme MAKCUMAILHO20 OMHOUEHUS CUSHAL/WYM MONbKO Mo20d, K020a pe2yisimop epOMKOCHU
yemanognen Ha maxkcumym. Kozoa vl ymenvuiaeme 2pomMkocms, bIXOOHOU CUSHAL YMEHbULAEMCS, HO
WYM CXeMbl OCMAemcst NPENCHUM, NOIMOMY OMHOUEHUE CUSHAT/UWYM CIMAHOBUMCSL 8Ce XYJice U XydHce No
Mepe ymeHvuieHus 2pomkocmu. I1ockonvky 6onvuuncmeo npedycuniumeneti UCNONb3VIOMCS 8 OUANA30He
om -10 05 00 -40 0b 0ns cpednezo yposHs NPOCIYWUBAHUS, IMO O3HAYAEN, YMO OMHOULeHUe
cueHan/wym npu gakmuveckom ucnonvzosanuu oyoem na 10-40 0B xyorce, wem yxazamo 6 cneyugpuxayuu.

In contrast, the S/N ratio of the VGT circuit is always at the maximum, regardless of the volume
setting. So in real world usage, the S/N ratio is increased 10 to 40 dB higher than a typical preamp. This
results in unparalleled resolution and retrieval of detail.

Hanpomus, omunowenue cuenan/uiym cxemor VGT 6cecoa makcumanbHo, HE3ABUCUMO OM
Hacmpouku epomkocmu. Takum o6paszom, 8 peanbHbIX YCI08UAX OMHOUEHUE CUSHAT/WYM Y8eTUdUBaemcs
Ha 10—40 ob no cpasnenuro ¢ munuynvim npedycuiumenem. Imo npusooum K becnpeyeoenmHomy
paspeuieHuro U u3eieueHuro 0emael.

Eliminating the Preamp Stage

For the Ayre AX-5, we completely eliminated the preamp stage altogether and simply made the
gain of the power amp variable using the VGT and added an input selector.
This is the simplest possible signal path in any audio product ever made. Period.
'" Please note that the VGT ONLY works with circuits that have zero negative feedback. Since very few
designers have any experience at all with zero-feedback circuits, we are not too worried about being
copied anytime soon. "

Yempanenue npedycunumensn

s Ayre AX-5 mbl ROTHOCMBIO UCKTIOUULU SMAN NPEOYCUTUMENSL U NPOCIO COeNANU YCUTeHUE
yeunumenst mowHocmu pe2yiupyemvim ¢ nomowvio VGT u dobasunu cenekmop 6xooa. Imo cambiii
NPOCMOUL U3 BO3MONCHBIX NYMeEll NPOXOHCOCHUS CUSHANA 8 TI0OOM U3 KO20A-TUDO CO30AHHBIX
ayouonpooykmos. Ilepuoo. «Qopamume enumanue, umo VGT pabomaem TOJ/IbBKO co cxemamu,
KOomopble umelom Hy1eylo ompuyamensHyio oopammuyio ceéasw. Ilockonvky ouenv nemnozue
pazpadomuuKku umerom Xomv KaAKOU-mo onvlm padomul co CXeMamu ¢ HY1€oll 0OpAmMHOIl C6:A3b10, Mbl
He CTUMKOM OEeCROKOUMCSL 0 MOM, YO HAC CKORUPYIOM 6 Oudicatiuiee pemsy.

In contrast, 2013 marks Ayre's 20th anniversary, and every product we have ever made uses zero-
feedback audio circuitry and zero-feedback power-supply regulators.
The volume control of a VGT design demands the use of extremely linear and low resistance switches.
FET switches will not work in this application. Thus the only candidates for the job are relays and rotary



switches.

Hanpomus, 6 2013 200y komnanuu Ayre ucnonnusemcs 20 nem, u Kaxcowlii npooyKm, KOmopbslil Mol
K020a-1ub0 NPouU3800UNU, UCHONL3YEN 36VKOBYI0 CXEMY C HYN1e60l 0OPAMHOU C8A3b10 U CIAOUTU3AMOPbL
NUMAanUs ¢ Hynesou oopamuoll cesasvro. Pecynamop epomxocmu xonempyxyuu VGT mpebyem
UCNONb308AHUS UPE3BLINALIHO TUHEUHbIX NepeKatoyameneti ¢ HU3KuUm conpomuenenuem. Ilepexnouamenu
FET ne 6yoym pabomamu 6 smom npunioxcenuu. Taxum oopazom, eOUHCmeeHHbIMU KAHOUOAMAMU HA DNy
pabomy A61A10MCs pene U NOBOPOMHblEe NEPeKIOUaAmel.

Foolproof methods

We have a very simple, yet 100% foolproof method for listening to the sonic effects of various
switching devices. With our method, each device has the exact same number and type of connectors, wire,
and even solder joints. This allows us to compare the switching element to a true "straight wire bypass"
with no other variables involved.

Haoesrcnvie memoowt

Y nac ecmo ouenv npocmoii, Ho na 100% HaodedicHvIL MEMOO NPOCIYUUBAHUSL 38)VKOBbIX
apexmos paznuuHbvlx KOMMYmMayuoHuvlx ycmpoticms. C Hauum mMemooom Kaxcooe yCmpoucmeo umeem
00UHAKOBOE KOIUYECHEO U MUN PA3bEMO8, NPOBOO0S U OAdICe NASHBIX COCOUHEHUL. MO NO360151en HaM
CPABHUMb NEPEKTIOUAOWULL dNEMEHM C HACMOSWUM KNPIMONPOBOOHBIM OAUNACOM» 6e3 KaKUuX-1udo
Opyeux nepemeHHbIX.

By far the most neutral and transparent switching device we have ever tested is the solid-silver-
contact rotary switches from Shallco. The only change from a "straight wire bypass" is a extremely small
loss of resolution -- I would estimate it at less than 1%, so you are getting 99%-+ the full resolution of the
source.

Ha cecoonsiunuii Oenb camvim HeUMpanibHulM U NPO3PAYHBIM NEPEKIOYAIOUUM YCIPOUCBOM,
KOMopoe Mbl K020a-1ub0o mecmuposau, a6is0mcs N0GOPOmMHble NepeKkiiodament ¢ meepovbim cepeopom
om Shallco. EOuncmeenHblM omauduem om «npamo2o npo8ooOH020 00X00a» ABNAEMCs Ype3BbliaHo
Hebonbuas nomeps pazpeuienus — s Ovl oyeHun ee menee yem 6 1%, noosmomy vt nonyuaeme 99%+
NONHO20 paspeuleHus UCIOYHUKA.

Nearly every other solution sounds broken by comparison. One of the worst offenders are relays.
(This is especially ironic as almost all modern preamplifiers use relays for either signal switching, volume
control or both.)

Toumu kasxcooe Opyzoe peuterue Kaxcemcs HecoOCMoamenbHbiM No cpasHenuto ¢ Hum. OOHuM u3
Xyouwux epeoumenetl A6IAOMCA peie. (Dmo 0COOeHHO UPOHUUHO, NOCKOIbKY NOYMU 8CE COBPEMEHHbIE
npeodycunumeny UCHOIb3VIOM peie aubo 01 NepeKkIioUeHUs CUHAAd, U0 O pe2yIupOo8KU 2POMKOCHIU,
AUOO 0151 MO20 U OPY2020.)

The relay
'" I am confident of this to the point that I consider any product that uses relays in the audio signal
path to be unusable as a reference-quality device. At Ayre we use them to short out the signal for he
mute function in some products. But that is as close as they ever come to the signal path of even the
lowest priced of Ayre equipment. "'

«Al yeepen 6 smom 00 maxoii cCmeneHu, Ymo cHumaro a0 npooyKn, 8 KOMOPOM UCHOIBL3YIOMCA
peiie Ha nymu ayouocuzHand, HenPUZOOHbLIM 011 UCHONb308AHUS 6 Kauecmee yCmpoiicmea
IManonno2o kavecmea. B Ayre mot ucnonvzyem ux, umoowvt 3aKkopomumes cuzHan 011 QynkKyuu
OMKNI0YUEeHUA 36YKA 8 HEKOMOPvIX npodykmax. Ho 3mo nacmonvko 61u3K0, HACKOIbKO OHU K020a-
AUOO NOOXOOUIU K CUCHATIBHOMY MPAKMY 0a)ce CAM020 0eute020 0oopyooeanusn Ayrey.

A relay is a truly wretched device to put into the audio signal path. There is absolutely nothing
good about it. The conductors are bad sounding, having various alloys mixed in to the copper to make it
"springy". The plating is similarly bad, with almost all small signal relays using gold plated contacts. This
wouldn't be too bad if it were just gold. But the normal gold plating process leaves pinholes that require a
nickel underplate to avoid corrosion of the copper base metal over time.

Pene - smo oeticmsumenvHo yoo2oe ycmpoticmeo 0711 8KI0UeHUs 8 mpakm ayouocueHana. B smom
Hem aOConOMHO HUYe20 Xopouie2o. Y npo8ooHuUKo6 nioxoe 38yuanue, K Meou npuMeuansvl pasiuinsie
cnaswl, Ymoodwl coenamo ee «ynpyeoily. Ilokpeimue maxoice nioxoe, noumu 80 8cex HeOOIbUIUX
CUCHATILHBIX pelle UCTIONb3YI0MCA NO3004eHHble KOHmakmbl. bvino 6bl He mak yic nioxo, eciu Ovl 2mo
Ov110 npocmo 30n10mo. Ho obwiunblii npoyecc 30104eHus ocmasisien MUKpoOmeepCcmusi, Komopbie



mpebyom HUKeNe80U NOONONCKU, YMOObl U30edHcams KOppo3ul OCHOBHO20 MEOHO20 Memalia ¢ medyeHuem
8peMeHU.

It is both expensive and difficult to perform "direct gold" plating for connectors, and I have never
seen it done in a relay. But the normal technique of using a nickel underplate leaves a magnetic layer
underneath the gold that the signal *must* pass through on its journey. Magnetic conductors create signal
distortion that is easily measured with modern test equipment.

Bvinonname «npamoe» 30104eHue pazbemMos U 00po2o, U CLOHCHO, U 5L HUK020d He 8udel, 4moobl
amo oenanocwy 6 peie. Ho 00biuHas mexHuka ucnonb308aHUs. HUKELE80U NOOLONCKU OCMABIsien
MASHUMHDBIL CTIOU NOO 30/10MOM, Yepe3 KOMopbulil cueHan *0onxcen™ npoumu Ha ceoem nymu.
Mazrnumonpogoobl co30arm UCKANCEHUsI CUSHALA, KOMOPbLE JIe2KO USMEPUMb ¢ HOMOWbIO COBPEMEHHO20
KOHMPONbHO-USMEPUMENLHO20 000PYOOBAHUS.

A relay also has no "self-cleaning" action such as is found in a rotary switch. Each time the switch
is operated, the contact of a rotary switch wipes any surface oxides or other contaminants away leaving a
fresh contact surface.

Pene maxawce ne umeem @yHKyuu «camoouucmruy, KaKk 6 NOBOPOMHoOM nepexouyamene. Kasxcowiil
Pas, Koeoa nepekayamens NPUSOOUMCs 8 Oelicmaue, KOHMAakm nOBOPOMHO20 Nepexiouamens Cmupaem
J100ble NOBEPXHOCMHbIE OKUCbL UMY OpY2ue 3a2PA3ZHEHUS, OCMABIIASL C8ENHCYI0 KOHMAKMHYIO
NOBEPXHOCHIb.

Finally the optimal conductor geometry is of no concern in a relay. Sometimes the conductor is
steel so that the contact is operated directly by a magnet. Sometimes the conductor has a complex shape
that complex and undesirable impedance variation versus frequency in the switch. Almost all relays are
sealed such that it is virtually impossible to clean them.

Haxkomney, 6 pene ne 6asxcna onmumanvhas 2eomempust npo8ooOHuKa. Mnozoa npogooHux
CMANbHOU, MAK 4Mmo KOHMAKM NPUSOOUMCsi 8 0elicmeue HenocpeocmeeHHo mazHumom. Mnozoa
NPOBOOHUK UMEEM CILONCHYIO (POPMY, UMO NPUBOOUM K CIOHNCHBIM U HEHCeNamenbHbIM USMEHEHUAM
UMneoauca 6 3a8UCUMOCIU OM Yacmomul 6 nepexuouamene. Iloumu éce pene 3an1oMouposanvl max,
YUMo OYUCMUMb UX NPAKMUYECKU HEB03MONCHO.

Just listen

The net result from a sonic standpoint is difficult to describe. I think the best description was
given by our Senior Research Assistant, Ryan Berry. At one point he asked, "Why not just use a relay?" |
told him to go listen to the best one we had found, an exotic device costing double the typical price of the
a top-quality small-signal relay. After a half-hour of listening tests, he came back and I asked him what he
thought. He replied, "They just make the music sound, well, WRONG!"

Ilpocmo cnywait

Yucmuitl pe3yiomam co 38yK060U MOUKU 3peHust mpyoHo onucams. A oymaro, umo ayuuiee
onucauue 0an Haut Cmapuiuti Hayurviti compyonuk Patian beppu. B kakoti-mo MomeHm o CHPOCUIL:
«llouemy 6v1 npocmo He ucnonvzosams pene?» A nocogemosan emy noumu nOCIYWAMs ayuuee U3 mex,
YUMo Mbl HAULTU, IK30MUYECKOe YCMPOUCME0, KOMOopoe CMOoulo 8 08a paza boivuie, yem 00bluHoe peie
8bICOKO20 Kauecmea 0nisl c1aboeo cuenana. Ilocie nonyuaco6o2o npociyuueanus oH 6epHyICa, U s
cnpocun e2o, umo on oymaem. On omgemun: « OHU NPOCMO 3ACMABIAIOM MY3bIKY 36V4AMb
HEIIPABUJIPHO!»

After the Shallco rotary switches, the best sounding switching elements we have found are FET
switches. These have many advantages, including relatively low cost, silent operation, and no moving
parts. However there are many other disadvantages that must be carefully managed if an acceptable level
of performance to be attained. They are also prone to damage from static discharge, especially when used
as input selector switches that are connected to external devices, and their "On" resistance varies with the
applied voltage However, when carefully managed, these are also capable of truly excellent sound quality,
and the latest generation of devices are also quite robust.

Ilocne nosopomuuix nepexatovameneii Shallco nyvwumu nepexnouarowumu snemeHmamu,
KOMOopble Mbl HAWLIU, AGTAIOMCS NEPEeKIYament Ha noiedblx mpansucmopax. OHu umeom MHO20
npeuMyujecms, 8 mom 4ucie OMHOCUMENIbHO HUSKYIO CHOUMOCMb, OECULYMHYIO pabomy u Omcymcmeue
osudicywpuxcs yuacmeti. QOHAKO ecCmb MHO20 OpY2ux HedOoCMAamKos, Komopwvle HeoOX00UMO MU AMenbHO
KOHMPOAUPOBAMb, eCiud HeoOX00UMO 00CMUYb NPUEMIIEMO20 YPOBHS npouzeooumenvhocmu. OHu makdice
NOOBEPIHCEHBL NOBPENCOCHUSM OM CIAMUYECKO20 pa3psiod, 0COOEHHO NPU UCNOIb308AHUL 6 KaYecnee
CeleKmMOopHbIX nepexkaroyamerneti 6X0008, NOOKIOUEHHbIX K BHEUHUM YCMPOUCMEAM, a UX CONPOmueieHue



60 BKIIIOYEHHOM COCMOSHUU 3A8UCUM OM NPULOHCEHHO020 HanpaxceHus. OOHAKo npu muamenbHOM
VAPAasIeHUuU OHU MAKdice CROCOOHbI 0becneuums OelCmeUmenbHo NPeBocX00HOe Kauecmeo 36yKa , d
yempoucmea nocieone2o NOKOLEHUsL MaKice 00CMAamoyHo HAOENHCHbI.

We spent well over a month selecting the highest performing FET switches for use in the AX-5
that would provide trouble-free operation for decades in the harsh environment encountered when
exposed to potentially damaging episodes ranging from nearby lightning strikes to a high-voltage
discharge when connecting (or disconnecting) cables during the dry winter months when static shocks are
commonplace.

Mpvi nompamunu 6onbule mecaya Ha 8b1O0P CAMbBIX 8bICOKONPOUIBOOUMENbHBIX KII0Yel Ha
NOJebIX MPAHZUCMOPAX O/ UCNONb308aHUs 8 AX-5, Komopbie obecneuam 6e30mKa3Hy0 pabomy 6
meyeHue 0ecamuiemuii 8 CypOBbIX YCI08UAX, BOSHUKAIOWUX NPU 6030eUCMBUU NOMEHYUATILHO ONACHBIX
INU30008, HAUUHASL OM OIULENHCAUUX YOAPO8 MOTHUU U 3AKAHYUBAS 8bLCOKOBOIbIMHBIM PA3PAOOM. NPU
NOOKNIOUeHUU (UlU OMKII0UeHUuU) Kabenel 6 cyxue 3uMHUe Mecaybsl, K020a Cmamuieckoe 31eKmpuiecneo
A67I51eMCSL OOLIYHBIM SI8TIEHUEM.

So far we have focused only on controls that are suitable for use in stepped attenuators. This is
because to obtain the full performance available from a truly balanced circuit, the level matching between
phases of each channel should be held to less that 0.1%. Devices such as ordinary potentiometers (volume
controls) fail to meet this standard by a factor of between 200x and 10,000x, rendering them totally
unsuitable for use in a high performance balance circuit.

Ho cux nop mbl cocpedomouunucy moabko Ha ANeMeHmax YnpasieHus, nooxo0sauux Oist
UCNONb308AHUSA 8 CIYNEHYAMbIX AMMEHI0Amopax. Imo C8A3aHO ¢ mem, 4mo OJisk NOAYUeHUs. NOIHOU
nPOU3800UMENbHOCMU, OOCIYNHOU 0I5l 0eUCMBUMENbHO COAIAHCUPOBAHHOL CXEMbl, CONACOBAHUE
VposHell Mencdy azamu Kaxrcoo2o KaHaua 00INCHO noooepaicusamscs Ha yposne menee 0,1%. Taxue
yempoticmaa, Kaxk 00blyHble NOMEeHYUuOMempbl (pe2yisimopvl 2DOMKOCHIUL), He COOMBEMCMBYION SMOMY
cmanoapmy 6 200-10 000 pas, umo denaem ux cosepuieHHO HeNPULOOHbIMU 0I5 UCHONL30BAHUSL 8
8bICOKOIPPEeKMUBHBIX cCXeMax OANAHCUPOBKU.

A question of balance

As is normal for every Ayre product ever built, the AX-5 is fully-balanced from input to output,
and uses zero-feedback circuitry. The advantage of fully balanced operation has nothing to do with
interference pickup in long interconnect cables (the reason why balanced equipment is standard in all
recording studios., but rather because just as the balanced circuit can reject hum and interference on the
input cables, it can also reject any interference in the units power supply. When the day comes that a
totally perfect power supply is developed, there will be no more need for using balanced circuitry in
home-use applications. Until that time, Ayre will continue to build the most advanced power supplies
possible, and further improve on their effective performance by combining them with balanced circuitry.

Bonpoc 6ananca

Kax obviuno ons ecex ko20a-iubo cozoannvix npodykmos Ayre, AX-5 nornocmuio coanrancuposam
om 6x00a 00 8bIX00A U UCNONbL3YEN CXeMY C HYIe8oU 00pamuoll césa3vio. Ilpeumyujecmeo nortHoCcmvio
CUMMeMPUYHOU paboOmbl He C8A3AHO C NPUEMOM NOMEX 8 OTUHHBIX COCOUHUMENbHBIX Kabenax (npuduta,
1O KOMOPOU CUMMEMPUUHOE 000PY00B8AHUE ABIAENCL CMAHOAPMHBIM 80 8CeX CIYOUsX 36VKO3ANUCU), d
CKopee nOmoMmy, Yumo mak dHce, KaKk CUMMEMPUUHAsL CXeMa MOdcem no0asisims Wym U HOMexu Ha 6XOOHbIX
Kabensix, OHa makdice Moxtcen OMKIOHAMb JH00ble NOMeXU 8 UCMOYHUKe numanus yempotcms. Kozoa
Hacmynum 0eHb, Koeoa byoem pazpaboman NOTHOCMbIO COBEPUIEHHBIT UCHOYHUK RUMAHUS, Oolblue He
OyOem HeobX00UMOCMU UCNONb308ANb CUMMEMPUYHbLE CXeMbl 8 OOMAWHUX NPUTLodceHusx. []o smozo
spemenu Ayre 6yoem npooondcams co30a8ams camvle nepeodosble UCMOYHUKY NUMAHU U euje bonbuie
noBbIULAMb UX IPEHEKMUBHYIO NPOUZBOOUMETLHOCHb, KOMOUHUPYSL UX CO COANAHCUPOBAHHOU CXEMOILL.

Regarding the use of feedback in audio circuitry, we already know that it does not work as
advertised. The idea is that the output of the circuit is compared to the input signal. Any differences at all
(noise or distortion of any type) is subtracted from the incoming signal. But if this process worked
properly, then all amplifiers would sound identical as they would all be reproducing the input signal
perfectly.

Ymo kacaemcs uCnonb308aHusi OOPAMHOLL CE:3U 8 38YKOBLIX CXEMAX, Mbl YIice 3HAeM, YUMo MO He
pabomaem mak, kaxk pexiamupyemcsi. Hoes cocmoum 6 mom, 4mo 6bIXOOHOU CUSHAT CXeMbl
CPABHUBAEMCS C BXOOHBIM CUCHANOM. JT10Oble paznuuus (Wym unu uckajicerue 1ob602o0 muna)
gbluUmMAaromest u3 exoosiye2o cuenana. Ho ecau 61 smom npoyecc paboman npasuiivho, mo éce



ycunumenu 38y4anu Obl 00UHAKOB0, NOCKONbKY 6C€ OHU UOEAIbHO 80CNPOU3B00UNU Obl 8XOOHOU CUSHAL.

Unfortunately reality is somewhat more messy than is theory. In reality every amplifier sounds
different from each other. Applying negative feedback does not help this in any way whatsoever.

There is at least as much variance between the sounds of amplifiers employing feedback as those
that do not. In fact, taken as a whole, our experience is that zero-feedback amplifiers tend to sound more
similar to each other than typical feedback-type amplifiers.

K coorcanenuro, peanonocmu neckonvko 6onee 3anymana, wem meopus. Ha camom oene xaxcowiil
yeunumenv 38yuum no-pasnomy. Ilpumenenue ompuyamenbHol 0Opamuoll Ce:3u HUKOUM 00pa30M He
nomozaem 3momy.

Paznuuus mescdy 36ykamu ycunumeneti ¢ 00pamuoil Cé:13bi0 He MeHblie, yem y ycunumeneu 6e3
obpammuoi céazu. DaxmuyecKu, 8 YeioM, Haul ONbIM NOKA3bIBAEM, YMO YCUTUMENU C HY1e80l 00pamHou
CB53b10 UMEIOM MEeHOEeHYUIO 36Y4amb Dolee noxodxce Opye Ha Opyead, Yem MUunuyHole YCUIUmenu ¢
00pamHoll c653vi0.

A far better approach is to simply design a circuit that is inherently linear, to the point where the
distortion contribution from the amplifier is well (eg, 10x) below the distortion contributed by the
loudspeakers. When this condition is met, there is no reason to apply feedback. Anyone who becomes
familiar with the sound of zero-feedback amplifiers will find it difficult to return to conventional designs.

Topaz0o ayuwuil nooxo0 cocmoum 6 mom, Ymoobwvl NPOCMO CHPOEKMUPOBANb CXeMY, KOMopdsi no
cB0ell Cymu s1851emcst IUHEUHOU, 00 MAKOU CMeneHu, Ymo 8K1A0 UCKANCEHUL om ycunumes 6ydem
3HauumenvHo (Hanpumep, 6 10 pas) Hudce UCKadNCEHUU, BHOCUMBIX epoMKo2osopumenamu. [Ipu
BbINOJIHEHUU D020 YCA08UsL HEM OCHOBAHULL NPUMEHSIMb 00PaAmHYIo C653b. JIIoOoMy, Kmo 3HaKom co
38YKOM ycunumerneti ¢ Hyieeol 00pamHoll cés3vi0, 6yoem mpyoHo 8ePHYMbCS K MPAOUYUOHHBIM
KOHCMPYKYUSIM.

Introducing the Diamond circuit

I could never figure out why it was called a “Diamond” circuit, as it really looks nothing at all like
a diamond the way it is normally drawn. For example, here is how they show it from Burr-Brown on a
now discontinued part - see diagram 1.

3HaKomMcmeo ¢ OpuIIUaHmMoBol cxemou

A HuKoz20a He MO2 NOHAMY, NOYeMY ee HA38ANU «AIMA3HOUY CXeMOtl, NOMOMY YmMO HA CaMOM Oelle
OHA COBCEM He NOX0dHca Ha pomMb 8 mom 8ude, 8 KOMmopom ee 0oviuHo pucyrom. Hanpumep, som xax onu
nokazwvlgarom smo om Burr-Brown na cHamoii ¢ npouzeoocmea demanu — cm. ouazpammy 1.

%('5\* DIAGRAM 1
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There are some extra parts shown in here, with the current sources and some other bits, but there
isn’t anything particularly “diamond-like” about it.

If you take away all of the extra parts and strip the circuit down to its bare essentials, it looks like
this - see diagram 2.

30ecv nokasamvl HeKOMOpble OONOTHUMENbHbBIE YACMU C MOKOGLIMU UCTNOYHUKAMU U
HEeKOMopuLMU Opy2uMU KOMROHEHMAMU, HO 8 IMOM Hem HU4e20 0COOeHHO «anmasno2oy. Eciu yopamo
6ce IUWHUEe Yacmu U pazodpams cxemy 00 camo2o HeoOXo0UM020, OHA OyOem bleisidemb MaKk — CM.



ouazpammy 2. (Ilpumeuanue. [Ipocmeriviuii napanienvusiii NOSMopumeny)
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DIAGRAM 2 ol-

Now it is much easier to understand. It is simply a pair of complementary cross-coupled emitter-
followers. However, it still makes no sense to me why in the world it would be called a “diamond” buffer.
But I am an amateur historian of audio technology and audio companies. So I kept digging...

Teneps smo HamHo20 npowe NOHAMb. MO NPOCMO NAPA 83AUMOOONOTHAIOUWUX IMUMMEPHBIX
nosmopumernetl ¢ nepekpecmuoll cea3vi0. OOHAKO MHe 8Ce PABHO HENOHAMHO, NOYeM) 68 MUpe e20 HA36A4U
Ovl «armasnuimy Oygepom. Ho s ucmopuk-nobumens ayouomexnuxu u ayouoxomnanuil. Taxk umo s
nPOOOANCAT KONAM...

Then I found the original patent for the circuit. It was invented by a professor at MIT, Richard H.
Baker, who is best known for the “Baker clamp”, a circuit that prevents problems when a transistor
amplifier clips. (Although Baker patented it and his name is associated with it, the circuit was actually
known for several years before he applied for the patent.)

Ilomom s nawen opueunanvHvld namenm na cxemy. On OvL1 us30bpemen npogheccopom
Maccauycemckozo mexnonozuueckoeo uncmumyma Puuapoom X. Betikepom, Haubonee uzgecmHuim
onazooapsa «3axcumy belikepa» — cxeme, komopas npedomsepawjaem npoobremsl, C8A3aHHbIe C
02paHuyeHueM mpanH3ucmopro2o ycunumens. (Xoms betikep 3anamenmosan ee u e2o ums C833amo ¢ Hel,
Ha camom Oelle cxema Oblia U3BeCMHA 34 HECKOILKO Jiem 00 Mo20, KaK OH N0OAJ 3ds6KY HA NAmeHm.)

'" What is different about the diamond buffer from a typical output stage is that after the signal has
been split into two halves to send to each output device, is that the two half signals are rejoined at ONE
single point. There is NOTHING in between these two half signals. "

«Pombosuonwlii 0yghep omauuaemcsa om munUYHO20 86bIXOOHO20 KACKAOA mem, Ymo nocjie moz2o, KaK
CUZHAJ OBl pazoenien Ha 08e NONOGUHBL 071 OMNPABKU HA KAXHCO0e YCMPOICHE0 6bl800a, 06e
nonoeunku cuznana eoccoedunsiomcs ¢ OTHOH mouxe. Mescoy numu nem HUHYETO. osa
nonycuzHanay.

Diamond buffer

Back to the “Diamond” buffer. Professor Baker developed another circuit which he called “The
“Diamond Circuit” in an internal publication for MIT, but on the patent he called it “A Gateable Bridge
Network Having Power Gain” (attached), with some properties that mad it sort of a hybrid between a
digital circuit and an analog circuit. In the patent application, Baker drew it rather differently than it is
normally drawn and one can now *easily* see why he called it a “Diamond Circuit” - see diagram 3.

Anmasnwiii 6ygep

Bepunemcs k Oygepy «Anmasy. Ilpogeccop Beiikep pazpaboman euje 00Hy cxemy, KOMopyio oH
HA36a1 «AImMasHoll yenvioy 60 HympeHnuell nyorukayuu Maccauycemckoeco mexHoniocuiecko2o
uHCcmumyma, Ho 8 nameHnme oH Hazeall ee « Cembv uLII0308020 MOCMA C YCUNLEHUEM MOUWHOCTIUY
(npunacaemcst) ¢ HEKOMOPLIMU CBOUCMBAMU, KOMOPbBLE CBOOUTU ee C YMA 2UOPUO MexHcoy Yugdposot
cxemoul U anano2oseotl cxemoll. B 3asexke na namenm belikep Hapucoea ee HECKOIbKO UHade, Yem 00bIuHO,
U menepb MONCHO *1e2Ko™* NOHAMb, NOYEMY OH HA36A] €€ «AAMA3HOU CXeMOU» — CM. OUASPAMMY 3.



GATEABLE BREIDGE METWORK HAVING FOWENL GAINM
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“INVENTOR.
FICHARD H. BAKER
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Diagram 3 is simply a rearranged version of the simplified circuit above, but when drawn in this
manner it is obvious to see why Baker called it the “Diamond Circuit”. In actual practice it was most
useful as a “buffer” -- that is, a circuit with no voltage gain but a high current gain, which is precisely
what is needed to drive a low impedance load. Hence it has become popularly known as a “Diamond
buffer”.

Huaepamma 3 — 3mo npocmo nepecmpoennas 6epcus ynpoujeHHoU cxemol, NPUSEOEHHO bllie,
HO K020a OHA HAPUCOBAHA MAKUM 00pA30M, CIMAHOBUMCSL 04esUOHbIM, noyemy Betikep nHazean ee
«anmasnoul cxemouy. Ha npaxmuxe on Ovin Haubonee noneseH 8 kauecmee «oygepay, mo ecms cxemuvl 6e3
YCUNeHUsl N0 HANPAICEHUIO, HO C 8bICOKUM YCUTeHUeM N0 MOKY, YMo KaK pa3 u HeoOXo0umo 0t
VAPAaBIeHUss Ha2Py3KOllL € HUSKUM umneoancom. [losmomy on cman wupoxo uzgecmen Kaxk « Aimasznoiii
oypep».

It is commonly used in the output stage of “buffer” IC’s that have unity voltage gain, but boost the
current to drive heavier loads. Sometimes it is also used with discrete circuits, where it requires careful
matching of the opposite polarities of parts (NPN and PNP) to minimize the offset voltages.

OH 00bIUHO UCNONBL3YEMCS 8 BLIXOOHOM Kackaoe «Oygheprvixy U C, komopvle umerom eouHuuHoe
ycuneHue no Hanpsa@ceHuio, Ho YBenuyuUealom mok 0.1 YnpasieHus 6oiee maxicenvimu Hazpy3Kamu.
Hnoeda on makawce ucnonv3yemes ¢ OUCKPEmHbIMU CXeMAMU, 20e mpedyemcs mujamenbHoe
coznacoeanue npomugononoxHcHovlx nonaprocmeti yacmei (NPN u PNP) ons munumuzayuu Hanpaicenus
CMeweHusl.

It is typically only used in low power stages, such as preamplifiers outputs or things of that nature.
After playing around with it for quite a while I came to understand why this is so. To work properly, the



driver stage needs to use an identical transistor to the output stage.

An output transistor is a big beast that typically draws a lot of current at idle and also has large
capacitances between the terminals. So this means that the driver stage also has to use a “big beast™ and
this stage also needs to draw a lot of current and is fairly difficult to drive due to the large capacitances.

O6b1uHO OH UCNONBL3YEMC Sl MONBLKO 8 MALOMOWHBIX KACKAOAX, MAKUX KAK 8bIX00bl
npedycunumeneti uiu 4mo-mo 6 3mom pooe. Ilouepag ¢ s3mum Hekomopoe epems, si NOHAL, NOYeMy MO
mak. J{ns npaguibHol pabomul Opaiéephbvill KACKAO 00NHCEH UCNONb3068AMb MAKOU JHce MPAHZUCIOP, KAK
U 8bIXOOHOU KACKAO.

BuvixooHoui mpanzucmop — 3mo 601buioll 36epb, KOMOPbIli 00bIYHO NOMpeodisem MHO20 MOKA 8
pedicume 0AHCUOanUsl, a MakKice umeem OoabLUUEe eMKOCIU MeNCOY 8b1600aMU. DMO O3HAUAEm, YMO
OpaieepHas cmyneHb maxaice 00IHCHA UCNONB308AMb «DONLULO20 36€Ps» U DIMOM KACKAO MAKice
0021ce nompedIsms OONLULOU MOK, U UM O0BOJILHO CLONHCHO YNPABIAMb U3-3A OONbULUX eMKOCTEU.

Using a diamond buffer as an output stage has two fairly significant disadvantages:

1) It draws a lot of current and this adds to the total power consumption (from the wall outlet) of the
amplifier, as well as requires additional heatsinking to dissipate the power drawn by the driver stage.

2) Since the input transistors of the diamond buffer must be identical to the output transistors of the
diamond buffer, they are large and rather difficult to drive. This means that one cannot drive them directly
with the typical voltage amplifier used to provide the gain in a power amplifier circuit.

Hcnonvzoeanue anmaznozo 0ygepa é kauecmee 6b1X00H020 KACKa0a umeem 08a 0060J1bHO
CYUeCmeeHHbIX HEOOCMAaAmKa:

1) On nompebnsaem mHo2o moka, 4mo yseauyusaem oouyio NOmpeoasieMyo MOWHocms (om cemesotl
PO3emKu) ycunumens, a maxice mpeodyem 0ONOIHUMENbHO20 pAduamopa 0Jisi pAcCceu8aniuss MOWHOCHU,
nompebnsieMol Kackadom opaueepa.

2) IlockonvKy 6x00Hble MPAH3UCMOPBL AIMA3HO20 OYhepa O0NHCHbL Oblmb UOEHMUUHbL BLIXOOHBIM
MPAH3UCMOPAM AIMA3H020 Oyghepa, onu umerom bonvuiue pasmepsl U 0080IbHO CIONCHbL 8 YNPABTIEHUU.
Dmo o3Hauaem, umo umu Helb3s YAPAasisimb HANPAMYI ¢ HOMOWbI0 MUNUYHO20 YCUTUMEISL
HANPAACEHUs, UCNONb3YeMO20 OJi 00ecneyeHus YCUNeHUs 8 Cxeme YCUNUMENsE MOWHOCHU.

To address the first problem means that the amplifier needs to be larger and heavier, with a more
powerful power supply. To address the second problem means that one needs to use a more powerful
driving source than the typical amplifier uses.

s pewienus nepeoii npobiemvl ycunumens 00axcer 6bims OoObULe U madcenee, ¢ bo1ee MOUWHbIM
Onoxkom numanus. /[ pewierust 6mopoi npodiemvl He0dX0OUMO UCNOIb308AMb DOee MOUJHBLLL
UCMOYHUK 8030VHCOEHUS, YeM MOM, YMO UCHONb3Yemcsl 8 00bIYHOM YyCUIumerne.

The large majority of transistor power amplifiers use a “front end” circuit that provides the voltage
gain, and then an “output stage” with no voltage gain, but that provides the current gain required to drive
the low impedance of the loudspeakers. (One version of the Wilson WATT/Puppy dipped to around 0.3
ohms in the upper midrange. While this is unusual, it is important that a high-quality power amp won’t be
bothered by loads below 2 ohms or even 1 ohm. Most electrostatic loudspeakers drop below 1 ohm at
frequencies above 20 kHz.)

B nooasnsrowem 6onvuuncmee mpan3ucmopHuix ycuiumeneti MOWHOCHU UCHOb3Yemcs
«BHEWHAA ) cXema, 0becneyusaouas ycuieHue no HanpsaxsCeHuio, a 3amem «8bIXOOHOU Kackaoy oes
YCUNeHUsl N0 HANPAICEHUIO, HO 0DeCcnedusarowull ycuierue no moky, Heooxooumoe 0 YynpasieHusl
HU3BKUM umneoancom epomxozogopumernei. (Oona eepcusi Wilson WATT/Puppy ynana npumepo oo 0,3
Om 6 gepxHell wacmu cpedHe20 OUana3ona. Xomst 3mo HeoObIUAlHO, 8ANCHO, YMo0bl
BbICOKOKAYECMBEHHBLIL YCUTUMETb MOWHOCIU He cmpadal om Hazpysku Hudce 2 Om unu oasxce 1 Om.
Bonvuwuncmeso snekmpocmamuyeckue epomkocosopument nadarom Hudice 1 Om na wacmomax eviute 20
kly.)

The typical solid-state power amplifier only uses two transistors signal path of the output stage.
(There may be more in parallel to provide more current *handling* capability, but this does NOT increase
the current gain). A really good output transistor will have a current gain of around 100x, and the same is
true of a driver transistor. This means that a two-transistor output stage will have a current gain of 100 x
100 = 10,000x. So if you connect a 4 ohm loudspeaker, the load on the “front end” (voltage gain stage)
will be 40,000 ohms.

B munuunom meepoomenvHom ycunumene MOUHOCMU 8bIXOOHO20 KACKAOA UCHOIb3YEMCs MONbKO
06a mpanzucmopa. (Moosicem 6vimsb 6onbUE NAPALLENbHO, YModbL 0becnedums 601bULYI0 CHOCOOHOCTb
*oopabomxu™® moxa, Ho smo HE yeenuuusaem ycunenue no moky). /eticmeumenvbHo Xopouiuii 861X0OHOL



mpauzucmop 6yoem umems ycuieHue no moxy npumepro 6 100 pas, u mo sce camoe 6epHo u 014
VApasAioue20 mpaH3ucmopa. Imo o3Havaem, 4mo 08YXmpaH3uCmopHblil 8bIXOOHOU Kackao Oyoem
umems ycunenue no moxy 100 x 100 = 10 000x. Tax umo, eciu bl NOOKIIOUUME 2POMKO2080pUMENb HA 4
Om, Hazpy3Ka HA «BHEUIHIOID YaCMby (Kackao ycunenus no Hanpsoicenuro) cocmasum 40 000 Om.

While this sounds like a lot, it really isn’t. It is a low enough load that it puts a strain on the front
end and increases the distortion significantly. The solution that 99.9% of all designer use is to add loop
negative feedback. Works great on paper, but doesn’t sound so great.

Xoms smo 38yyum xax mno2o (40 kOm), Ha camom Oene 3mo He max. Imo 00CMamoyHO HU3KAsL
HazpysKka, kKomopas cozoaem Hazpy3Ky Ha ebixo0 YH u snauumenvro ysenuuusaem uckadxcenus. Pewenue,
Komopoe ucnonwv3ytom 99,9% ecex ouzatinepos, saxnouaemcs 8 0006agieHuU ompuyamenbHol 06pamHoll
ceasu. Ha Oymaece pabomaem omauuno, HO 38y4um He O4eHb.

“ At Ayre, we have always used *three* transistors in series in our output stage.
«B Ayre mul 6cezoa ucnonvzosanu *mpu* nocnedoeamenvHo 6KII0OYEHHBIX MPAH3IUCMOPA 6 8bIXOOHOM
Kackaode. “ (npumevanue. «mpouxy» /laprunzmona)

So if the third transistor also has a current gain of 100x, now the total current gain is 100 x 100 x
100 = 1,000,000x. Now if you connect the 4 ohm speaker, it only puts a load of 4 megohms on the front
end and the distortion drops dramatically without having to use negative feedback. These extra transistors
only add a dollar or so to the Bill of Material (BOM) so unless we are talking ultra-cheap junk audio
equipment, this is completely negligible.

Taxum obpazom, eciu mpemuti MpaH3uCmMop makxaice umeem Kodgguyuenm ycuieHus no moxy 8
100 pa3, menepo 06wl Koaghguyuenm ycunenus no moxy cocmasisem 100 x 100 x 100 = 1 000 000
kpam. Teneps, ecniu bl nooKaOYaeme 4-oMHbll OUHAMUK, OH co30aem Hazpy3Ky éce2o 4 MOm Ha 6xole, u
UCKAdHCeHUsl pe3Ko naoarom 6e3 UCNnONb308aHUs OMPUYAMENbHOU 00pAmMHOT C853U. Dmu 0ONOTHUMENbHbLE
MPAH3UCmMopvl 000aBIsI0M 8ce20 0KoN0 doanapa K cneyugpuxayuu (BOM), nosmomy, eciu mol He
2080pUM 00 YIbMPAOEULe80M HEHYHCHOM ayOU00O0PYOOBAHUU, IO COBEPUIEHHO HE3HAYUMENLHO.

" Back to the Diamond circuit. If it has these disadvantages, why in the world would anyone use it?
The short answer is it sounds better. "

"" Bepnemcsa k cxeme Diamond. Ecau y nee ecmo 3mu Hedocmamiu, 3auem 6000uje Komy-mo ee
ucnonvzoeamsv? Kopomkuit omeem: ona 3gyuum nyquwe."

The long answer is that I really don’t know why, which doesn’t help much as that’s not much of a
story to tell, and writers like to tell stories and people like to listen to stories. At this point the best that I
can do is to speculate. So here goes nothing....

Jnunnolii omeem 3aKa0uaemcs 6 mom, 4mo s 0eucmeumenbHo He 3HAK0, NOYeMy, YUMo He OUYeHb
nomo2aem, NOCKOIbKY 3MO He MAKAsl YIHC U UCOPUsL, KOMOPYIO MONCHO PACCKA3AMb, a NUcamenu aoosam
PAccKazvl8ams UCMopuu, a a0ou 10oam cayuwams ucmopuu. Ha oannuvlii momenm nyuuiee, 4mo s mMoey
coenamn, 5mo cmpoums 002aoku. Tax ymo mym Huueeo....

Before transistors came along (in the vacuum tube era) there were two types of power amplifier
circuits in common use. One was the single-ended circuit and the other was the push-pull circuit. In the
single-ended circuit, there is one tube (or possibly more, but they are simply connected in parallel to act
as one larger tube), and this tube must be “on” all the time or the signal will be horribly distorted with
clipping on either the top or the bottom (depending on the particulars of the design.

o nosgnenus mpanzucmopog (8 3noxy 31eKmpOHHbIX 1AMN) UUPOKO UCNONb308ANUCL 084 MUNA
cxem ycunumeneu mowpocmu. OOHa Ovlia 00OHOMAKMHOMU, a Opyeas 08YXMaKmuou. B oonomaxmuot
cxeme ecmb 0OHA IAMNA (UNU, BO3MOJICHO, OONIbULE, HO OHU NPOCMO COEOUHEHbL NAPAILILENbHO, YMOoObl
pabomamu Kax 00Ha OONbULAS 1AMNA), U IMA IAMNA OONHCHA DbIMb «BKIIOUEHA» 6Ce 8peMs, UHaye
cucHa 6yoem ya#cacHo UCKAdCeH. 0bpe3Ka aubo ceepxy, iubo CHU3Y (8 3a8UCUMOCMU OM 0CODeHHOCMmell
ousauna.

This limits the power to a few watts (“flea-power”) unless the designer resorts to huge power
tubes originally designed for radio station transmitting tubes. Even then it is hard to get more than 20 (or
*maybe™ 25) watts out of the amp and it draws a ton of juice from the wall, which is pumped out as heat
in your listening room.

Omo oepanuyuaem MouHOCMb 00 HECKOIbKUX 8amm («OIOUUHAS MOWHOCMbY), eCliU MOTbKO
paspabomuux He npubezaem K 02POMHbIM CUNOBbIM NAMNAM, USHAYATLHO NPEOHAZHAYEHHbIM OJiA
nepeoawux 1amn paouocmanyuii. /lasxce 6 smom ciyyae mpyoHo noayuums oonee 20 (uiu *moocem™**
25) Bamm om ycunumens, u ox ulmsa2usaem mouHy coka u3 CmeHbl, KOmopbulii OmKa4ueaemcs 6 8uoe
menJia 6 eauieti KomHame OJisl NPOCTYULUBAHU.

«



So when the push-pull output stage was invented, it allowed for MUCH more powerful amplifiers
to be built very easily. Instead of a single 6L6 tube putting out perhaps 5 watts, a pair in push-pull could
easily put out 30 watts. And when they developed bigger tubes like the KT-88 (6550 in the US), instead of
a single tube putting out maybe 8 watts, a pair could put out 60 watts! This was just in time for stereo,
when all of a sudden one needed TWO speakers and the small “acoustic suspension” designs took over
the market place. They needed all that power, as they were so inefficient.

Ilosmomy, Koeoa 6bin uz0bpemern 08YXMAKMHbIU BbIXOOHOU KACKAO, MO NO3BONULO OYEHb Ne2KO
nocmpoums HAMHOI'O 6onee mownsie ycunumenu. Buecmo oonotl namnwt 6L6 mownocmoio,
803MOdICHO, 5 Bm, napa osyxmaxmmuuix namn modxcem nezko evioams 30 Bm. U koeda onu pazpabomanu
bonee kpynuole namnol, maxue kak KT-88 (6550 6 CIIIA), emecmo oonou ramnst mowHocmoio 8 Bamm
napa mozna oasame 60 Bamm! Omo OviLno Kak pas 608pems 0iisi cmepeo, Ko20a 6He3anHO NOHAOOOUNUCH
JBA ounamuka, u HebonbuiUe KOHCMPYKYUU «AKYCIMUYECKOU NOOBECKU» 3aX6aAMuUu polHOK. v HyscHa
OvLIa 8¢5 HMA MOUb, NOCKONLKY OHU ObLIU HACONIBLKO HeIDGeKmueHbl.

With a push-pull amplifier, the input signal is split into two halves with opposite polarities with a
stage called a “phase-splitter”. Then each output tube amplifies one half of the signal, and these two
“half-signals”™ are recombined by the output transformer.

B osyxmakmuom ycunumene 6X00HOU CUSHA pa30ensemcs Ha 08e NOJIOBUHbL C
NPOMUBONONIONCHBIMU NOTAPHOCMAMU C NOMOWBIO KACKAOA, HA3bI8AEMO20 «pazodenumenem». 3amem
Kad#cOds 8bIXOOHAS 1AMNA YCUUBAE OOHY NONOBUHY CUSHANA, U MU 084 «NOTYCUSHANAY
PEKOMOUHUPYIOMCSL BBIXOOHBIM MPAHCHOPMAMOPOM.

When solid-state came out, they were able (eventually) to make two devices that were opposite
and (approximately) equal. So a designer could pull the same trick of splitting the signal into two parts,
one for each output transistor, and then the output of each output transistor was combined back into a
single output containing the entire signal without the need for an output transformer (which is big, heavy,
and very expensive). This type of design is referred to as a “complementary output stage”.

Koeoa nossunuco nonynposoonuxosvie, oHu cmo2iu (8 KOHYe KOHY08) coelamsv 08d
NPOMUBONONONCHBIX U (NPUOIUUMENbHO) PABHBIX yempoticmea. Takum 06paszom, pazpabomuux modxcem
npooenams mom dHee mpioK, pas0eius CUSHAN Ha 08e Yacmu, no 0OHOU OISl KAHCO020 8bIXOOHO20
MPAH3UCMOPA, a 3aMeM 8bIX00 KAHCO020 8bIXOOHO20 MPAHIUCMOPA CHOBA 00bEOUHUMb 8 O0UH 8bIXO00,
cooepoicawuil 8ecb CusHal, be3 HeoOXOOUMOCMU UCNONIb30BAHUSL BLIXOOH020 MPAaHcGhopmamopa
(komopwiti 6OIBLULOT, MAJCENBLU U OYeHb 00PO2OLL). DMOm Mun KOHCMPYKYUU HA3b18AeNICsl
«OONOHUMENLHBIM BLIXOOHBIM KACKAOOM).

One can also do the same trick with transistors of the same polarity by adding an extra transistor to
invert the drive signal to one of the output transistors, and this is called a “quasi-complementary output
stage”, but it doesn’t change anything fundamental about the situation.

Mooicno makaice npodenams mom dHce MprOK ¢ MPAH3UCIOPAMU MO Jice NOJISPHOCMU, 000a6U8
OONONHUMENbHBIL MPAHZUCOP O UHEEPIMUPOBAHUSL YIPABIAIOWE20 CUSHALA HA OOUH U3 8bIXOOHLIX
MPAH3UCMOPO8, U IMO HAZbIBAEMCS «KBAZUKOMNIEMEHMAPHDIU 8bIXOOHOU KACKAOY, HO HMO HUYE20 He
MeHsiem. hyHOamMeHmalbHoe OMHOUEeHUe K CUMYAYUU.

Specifically, the input signal on ANY modern power amplifier is split into two parts, sent through
an output stage that has a separate device for each half of the signal, and then the two half-output signals
are recombined to make one final output signal. This is true whether it is tube or transistor, uses
transformers or is or not, is truly complementary or quasi-complementary.

B wacmnocmu, éxoonoii cuenan na JIO5OM cospemennom ycunumene MowHoCmu pazoensiemcs
Ha 08e yacmu, nPoxooum uepe3 8bIXOOHOU KACKAO, KOMOPbLL UMeem 0moeibHoe YCmpOoUucmeo O
Kasicoou NOI0GUHbL CUSHAA, 4 3ameM 08d NOIOBUHHBIX LIXOOHBIX CUSHALA PEKOMOUHUPYIOMCA, YmMOoObl
coenamov 00UH OKOHYAMENbHDIU 8bIXOOHOU CUSHAL. DMO 86EPHO HE3ABUCUMO OM MO20, ABIAEMCS U OH
JIAMROBBIM UNU MPAHZUCMOPHBIM, UCNOLb3YEM U OH MPAHCHOPMAMOPLL ULU Hem, S8ISemcsl it OH
oelicmeumenbHoO KOMNJIeMEeHMAaPHbIM UIU K8AZUKOMNIEMEHMAPHBIM.

A conventional output stage always has *something* in between the two inputs of the two halt-
output stages before they are recombined. Typically it is a bias circuit of some sort that sets the idling
current in the output devices, but there is *always* something there.

O06biyHbILL 8BIXOOHOU KACKAO 8ce20a umeem *umo-mo* mesncoy 08yms 6xooamu 08yx
NOJLYBLIXOOHBIX KACKAO08, npexcoe uem oHu pekomounupyromces. QO0biuHO Mo Kakasa-mo cxema
cMeweHus, Komopas yCmaHaeaueaem mok Xoju0Cmoz2o X00d 6 8bIXOOHbIX YCMPOUCmeax, Ho mam *ecezoa™
YUmo-mo ecmo.



The diamond circuit is the only commonly output stage in use that feeds the two half-output-
stages from the same exact point. In contrary, here is a typical two-transistor NON-diamond output stage.
(Two transistors for each half of the signal, for a total of four transistors) - see diagram 4.

Anmasnas cxema (napannenbHulii NOSMOpUmens) - eOUHCMEEHHbBIU WUUPOKO UCNONb3)eMblIl
8bIXOOHOU KACKAO, KOMOPblU numaem 08d NOJIY8bIXOOHbIX KACKAOA U3 OOHOU U MOLL JHce MOUKU.
Haobopom, eom munuunwiii 0syxmparnzucmopuuiii HEanmaswnwiil 661x00H0U Kackao. ([]ea mpanzucmopa
HA Kaxcoyio NON0GUHY CUSHAIA, BCe20 Yemblpe MPAH3UCNOpPa) - CM. cxemy 4.
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DIAGRAM 4

As you can see, there is *something* between the two half signals in the traditional output stage.
Invariably it is a bias circuit that sets the amount of output current in the output transistors. And so the
two halves of the signal going through the two halves of the output stage are slightly different somehow
and when the recombine to recreate the entire signal out the output of the output stage, it simply doesn’t
sound as good as the Diamond circuit.

Kaxk euoume, medxcoy 08ymsa noiosUHHbIMU CUSHANAMU 8 MPAOUYUOHHOM 8bIXOOHOM KacKade ecmb
*ymo-mo™* (npumeuanue. NOCMOSHHASL COCMABNAIOULASL KOMOPASL 8 OUHAMUKE 3A8UCUM O
UBMEHAIOU e20Cs MOKa Yepes cxeMy cymeujenus). Heusmenno, amo cxema cmeujenus, komopas
yCcmanasausaem KOIUYecmseo 6blX0OH020 MOKA 8 8bIXOOHLIX mpan3ucmopax. Takum obpasom, ose
NOJIOBUHbL CUSHAA, NPOXOOAUUE Yepe3 08e NONOBUHDBL 8bIXOOHO020 KACKAOd, HEMHO20 OMIUYAIOMCS, U
K020a peKOMOUHUPYIOM, YmMoObl 60CCO30aMb 8eCh CUCHATL HA 8bIX00€ 8bIXOOH020 KACKAOAd, OH NPOCHO He
38yuum mak xopouio, kak cxema Diamond. .

In a way, this entire argument makes no sense, because if you look at the simplified Diamond
circuit in the second figure (near the top) again, there is no connection whatsoever between to two halves
of the signal at the half-way point through the output stage. That is, at the input, the signals are identical
as they are hard-wired together, and at the output the signals are identical as they are hard-wired together.
But *in-between* the two transistors in series, there is absolutely no connection between the top half of
the circuit and the bottom half of the circuit.

B kaxom-mo cmvicne éeco smom apeymenm He umeem cmMolcid, NOMOoMY Ymo, ecliu bl CHO8A
nocmompume Ha ynpoujennyto cxemy Diamond na emopom pucynxe (0audice Kgepxy), Hem HUKAKOU C8:A3U
MednHcoy 08yMs NOJIOBUHAMU CUSHAIA 8 cepedune Nymu 8bIX00H020 Kackadd. To ecmb Ha 6x00e CUSHAb
UOeHMUYHbL, NOCKOIBKY OHU JHCECKO CEA3aHbl OpY2 C OPY2OM, d HA 8bIX00€ CUCHATIbI UOEHMUYHD,
HOCKONbKY OHU HCECMKO C853aHbl Opye ¢ opyeom. Ho *mexcoy™ deyms nocredosamenvrvimu
MPAH3UCTNOPAMU Hem aOCOIIOMHO HUKAKOLU C853U MedHCOY 8epXHell NOJIOBUHOU CXeMbl U HUMCHEl
NONOBUHOU CXEMbL.

“ But that is the beauty, the mystery, and the art of audio circuit design. If we knew all of the answers
to everything, then everything would sound identical and everything would sound perfect. There is still
clearly more awaiting discovery here. “

«Ho 6 amom Kpacoma, 3a2a0ka u ucKyccmeo npoexmuposanus ayouocxem. Ecnu ov1 mvl 3nanu eéce
omeemul Ha 6ce 6ONPOCHl, MO20a 6ce 36y4ano Ovl OOUHAKOBO U éCe 38YUAI0 Dbl UOEATIbHO. 30eCh AGHO



ecmo euje oxcuoarouiue omKpouimus. “

The only other power amplifier that I have ever seen that uses the Diamond buffer for its output
stage is the original DartZeel amplifier. But it works in a very different way than does that Ayre AX-5.
Remember how we needed to have *three*stages in the output stage to properly isolate the loudspeaker
from the front-end circuit, whereas the Diamond circuit has only two?

Eouncmeennwiii Opyeoti ycunumens MowHoCmMu, KOMopblii s K020a-1ubo 8udei, Komopbwlii
ucnonvzyem oyghep Diamond 0ns ceoe20 8blx00H020 Kackada, 3mo opusuHaivbhwli ycuiumens DartZeel.
Ho on pabomaem coscem unaue, wem mom Ayre AX-5. [lomnume, xax Ham Hyx#CcHO OvL10 *mpu™ kackaoa 6
BLIXOOHOM Kackaoe, 4moobl OONHCHBIM 0OPA3OM U30TUPOBAMNb 2POMKO2080PUMENL OM 6XOOHOU Yenu,
mozoa kak 6 cxeme Diamond ux écezo 0sa?

In the DartZeel, they solve this problem by giving some extra “heft” to the front end of the
amplifier circuit by using three transistors with a feedback loop around them. This makes them “‘strong”
enough to handle the load presented by only using two transistors in series in each half of the output
stage.

B DartZeel pewunu smy npoonemy, npuoag 00nOIHUMENbHBI «BeC» 6XOOHOU YACMU CXeMbl
YCUIumens,, UCNOAb3ys MpU MPAH3UCHOPA ¢ nemietl 00pamHoUl 843U BOKpye HUX. Imo denaem ux
«00CMAMOYHO NPOYHBIMUY, YMODbI CNPABUMBCS C HAZPY3KOU, 803HUKAIOW el NPU UCNONb308AHUU 8CE20
08YX NOCN€008AMENbHO GKIIIOUEHHbIX MPAHZUCTIOPOE 8 KANCOOU NOLOBUHE 8bIXOOHO20 KACKAOA.

In this simplified schematic (see diagram 5) from the DartZeel website, I have drawn a red box
around the Diamond output stage (identified as the “Third Stage™ at the bottom of the diagram) and two
green boxes around the two half-stages that amplify the “bottom” and “top” halves of the signal, using a
feedback loop around the three transistors in each state (identified as the “Second Stage” at the bottom of
the diagram).
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Ha smou ynpowennoti cxeme (cm. ouazpammy 5) ¢ eed-caiima DartZeel s napucosan KpacHulil
NPAMOY20IbHUK BOKPY2 8bIX00H020 Kackada Diamond (ob6o3nayennviii kaxk « Tpemutl kackaoy 6Hu3y
ouazpammul) u 08a 3el1eHblX NPAMOY2ONbHUKA BOKPY2 08YX NOMYKACKAO08. KOMOpble YCUTUBAIOM
«HUICHIOIO» U «BEPXHIOI0» NONOBUHbI CUSHAA, UCNONb3YS NEMII0 0OPAMHOLL C8A3U BOKPYS Mpex
MPAH3UCIMOPOB 8 KAHNCOOM COCMOSAHUU (0O0ZHAUEHHBIX KAK «8MOPOLU SMAN» GHU3Y OUACPAMMDBL).

No feedback

Of course at Ayre, we absolutely avoid the use of feedback in everything that we do. Feedback can



only attempt to correct an error *after® it has happened. It works great on paper and can be
mathematically shown to be sound (as long as certain rules or guidelines are followed).

Hem oopammnoii céasu

Koneuno, 6 Ayre mvl abconommno usbezaem ucnonb308anus 00pamuou csa3u 60 6cem, 4mo mbl
Oenaem. Obpamuas cés13b MOACEN MOIbKO NbIMAMbCS UCNPAsUmMb OuuoOKy *nocie™ moeo, kaxk ona
npousouina. On omauuno pabomaem Ha Oymaee u modxcem Obims Mamemamuyecku 000CHoO8an (npu
yenosuu cobniodeHus onpeoesieHHbIX NPAUl Uil YKA3AHUIL).

'" But to my ear, there is something more natural and musical about an amplifier that does not use any
feedback whatsoever. "

«Ha moit ciyx, ecmv umo-mo 6o0nee ecmecmeennoe u My3vlKaaibHoe 8 yCUiumesne, KOmopulii 6000uje
He UCnonb3yem HUKAKOU 00pamHoil cea3uy.

So we developed a special buffer stage to go in between the front end circuitry and the Diamond
output stage that has a directly coupled input *and* a directly coupled output.

In any event this works quite well, as the AX-5 is perhaps the finest sounding product that Ayre
has ever made.

Mot pazpabomanu cneyuanbHwlii OyhepHblll KAcKad, KOMopwlll QOINCEH PACHONASAMbC MEHCOY
BHeuHell cxemMoll U 8bIXOOHbIM Kackaoom Diamond, komopwiti umeem @HewHull c813anHbIL 8X00 * u *
BHEeWHUL CBA3AHHBIU BbIXOO.

B ntobom ciyuae, smo pabomaem oyenv xopouio, max kax AX-5, 603mooicHo, saensemcs
NPOOYKIMOM C CAMBIM JYUUUM 38YKOM, KO20A-TUOO0 co30anHbim Ayre.

The Integrated Approach

There are lots of possible variations on combining separate functions into one box. Some make
more sense to me than others.

In the old days receivers were quite popular, but now radio is kind of a dead medium. And of
course no receiver could ever match the audio performance of good separate components.

Komnanexcuwiit nooxoo

Bapuanmog cosmewenusi omoenbHuix yHKyull 8 00HOU KopobKe ouenb MHo20. Hekomopuie u3
HUX umerom OJisi MeHsi DOJblle CMBICAA, Yem Opyaue.

B cmapuvle épemena npuemHuku 6biiu 00801bHO NONYAAPHBI, HO CEUUAC pAOUO CIMALO YemM-Mmo
8po0de mepmeoil cpedvl. U, KOHeUHO dice, HU 0OUH Pecusep He MOICem CPAGHUMbCSL NO 36YKOBbIM
XapaKxmepucmukam ¢ Xopouumu omoenbHbLMU KOMNOHEHMAMU.

I think that putting too many things into one box (eg, phono stage, DAC, preamp, and power amp)
would lead to a product that would be relatively expensive *and* degrade the overall performance.
Amplifying microvolt level MC phono signals in a box that is also delivering tens of amperes to
loudspeakers is not conducive to high performance. Similarly, putting complex digital circuitry in the
same box with analog circuitry is going to cause problems. The RFI from the digital circuits is going to
contaminate the analog signals.

A oymaro, umo pazmeujerue CIUUKOM OOIbUO20 KOIUYeCmed eeujeli 8 0OHOM Kopnyce (Hanpumep,
gonokoppexmop, LAII, npedycunumens u ycunumenb MOWHOCMU) NPUBENLO Dbl K MOMY, YMO NPOOYKmM
Ob11 661 OMHOCUMENbHO 00po2uM *u™ yxyowun 6vt 06U NPOU3BOOUMETLHOCMb. Y CuUleHUe
@onocuenanoe MC yposus MUKposoibm 6 Kopooke, KOmopas makdtce nooaem 0ecsimKu amnep Ha
2POMKO20BOpUMENU, He CROCOOCMBYEN 8bICOKOU NPOU3B00UmMeNbHOCIU. TOUHO MaK dice pasmeujeHue
CILOACHOU YUPDPOBOLL CXeMbl 8 0OHOM KOPRYCe C AHAI02080U CXeMOll 8bl306em npobremvl. PY-nomexu om
yudposwix yenetl 6y0ym 3aeps3HAMb AHANO208ble CUSHATBL.

'" So to my way of thinking the best route to reducing the overall number of boxes in your system is an
integrated amp (combining the two analog components into one box) and then a separate box for the
digital (either a disc player or a DAC). "'

«Tak umo, no moemy MHeHUIO, IYUUIUI CHROCOD YMEHbUIUMb 00Ulee KOTUYecmeo 0110K06 8 eauieil
cucmeme — IMO 6CMPOECHHBLIL ycunumens (00beOUHAIOUWUIL 06a AHATI02068b1X KOMNOHEHMA 6 OOUH
010K), a 3amem omoenvHulil 010K 01 YUuPpoeozo (0yov mo npouzpvieamenv ouckos uau L[AII). )».

But even putting a phono stage into an integrated is problematic. Although everything in the box is
still purely analog signals, just the problem of having a huge power transformer for the amp section is
going to make it difficult to avoid introducing hum into a phono stage. It’s hard enough to put a small,
super-shielded power transformer in the same box as a high-gain phono circuit, but just about impossible
with a huge transformer required for a power amp.



Ho oaosice nocmasumuv ghonokoppexmop 6 unmezpuposannuiii npobremamuyno. Xoms ece 6
KOpOOKe NO-NPeXNCHeM) SNAEMCsL YUCHO AHANO208bIMU CUSHALAMU, MOTbKO NPOOLeMa HATUYUSL
02POMHO20 CUTI08020 Mpanchopmamopa Ons cekyuu yCUIumens 3ampyOHum npeoomepaujeHue
nosiGNEeHUs WyMa 8 poHoKoppeKkmope. JJocmamouro CLoHCHO NOMeCmums HeOOIbUO
CBEPXIKPAHUPOBAHMBIL CUTLOBOL MPAHCHOPMAMOP 8 MY JHce KOPOOKY, Ymo U (POHOKOPPEKMOp € 8bICOKUM
KO3 uyuenmom ycunenus, Ho NPAKMUYECKU HeBO3MOICHO, eCu 0TI YCUTUMEsi MOWHOCMU mpedyemcs
02POMHDIL MPAHCHOPMAMOp.

Toroidal transformers tend to have less stray magnetic fields than E-I (square) transformers, but in
my opinion they don’t sound as good. A toroidal transformer generally has a really wide bandwidth that
couples the RFI on the power line into the audio circuitry.

Our preamps from the 90’s (the K-1 and K-3) had phono card options, but to avoid problems with
hum had external power supply boxes. So you end up cutting off your nose to spite your face, because
you still end up with two boxes.

TopoudanvHvle mpancghopmamopul, KAk NpAULo, UMerON MeHblule Napa3UmHbIX MASHUMHBIX
nonetl, yem mpancgopmamopwt E-I (keadpammuvie), Ho, Ha MOU 83271510, OHU 38yHAM He MAK XOPOULO.
TopoudanvHuliii mpanc@hopmamop 0ObIYHO UMeen OYelb WUPOKYIO NOAOCY NPONYCKAHUL, KOMOPas.
ces13bI6aem PAOUOYACMOMHbIE NOMEXU HA TUHUU NeKMPONnepedayll co 36yKO80U CXeMOU.

Hawu npedycunumenu 90-x 20006 (K-1 u K-3) umenu ¢ponokoppexmopui, Ho 60 uzbedxcanue
npobnem c 2yiom umenu enewHue 610Ky numanus. Tak ymo 6 KOHeYHOM umoze bl ompe3anu cebe Hoc
HA3/10 CBOEMY UYY, NOMOMY YMO ) 8AC 6Ce PABHO OCMAIUCH 08¢ KOPOOKU.

Now that digital is the dominant source for most audiophiles, we only offer phono stages as
separate components. The way I figure it, people into turntables these days are a dedicated bunch and
really want to get the most performance possible. After all a good ‘table, arm, and cartridge is going to
cost at least $2,000 and more like $5,000 to $20,000 for something really nice. To make a phono stage in
the $1,000 range means it has to be single-ended only and use IC’s. In my opinion this won’t give the
level of performance that we want to offer in our products.

Teneps, kocoa yughposoe 38yuanue A61emcs OOMUHUPYIOWUM UCTNIOYHUKOM 01 DONbUIUHCMEA
ayouopunos, mvl npediazaem moabko YOHOKOPPEKMOPbI 8 Kauecmsee OMOeibHbIX KOMNOHEHMOB.
Hacxonvko s nonumaro, 1100u, y8nekarouuecs npouspbléamensimu 8 Haul OHU, Npeocmaesiaom coooll
NPEOAHHYIO 2PYNNY U OellCEUMENbHO XOMSM NOYYUNMb MAKCUMATLHO 803MONCHYIO
nPoU3800UMeNbHOCMb. B KOHYe KOHYO08, XOpouluil Cmoil, pyKa U Kapmpuoxc 6y0ym cmoums He MeHee
2000 oonnapos u bonee, om 5000 0o 20 000 donnapos 3a umo-mo deticmeumenvbHo xopouee. Imoodwi
coenams porokoppexmop cmoumocmoio 8 1000 donnapos, smo o3Havaem, 4mo oH O0JdHCeH OblMb
MONLKO OOHOMAKMHBIM U UCNONb308AMb MUKpOCcXembl. Ha mou 6321150, 3mo He 0acm moeo yposHs.
NPOU3B00UMENbHOCU, KOMOPLU Mbl XOMUM NPEONONCUMb 8 HAUUUX NPOOYKMAX.

' I think that an integrated amp makes the most sense for combining two functions into one box.
«4 oymaro, umo unmezpupoBanHbLIL YCUIUMEND JIYUULE 6CE20 NOOX0OUM 01 00beOUHEHUs 08yX
dyukyuit 6 00nom Kopnyce».

One could make a case for combining a DAC (ie, a digital preamp) with an analog preamp and
then having a separate power amp but to me this is much more of a performance compromise than having
one box for digital and one for analog. I think that combining the volume function with a DAC can make
a lot of sense for an all-digital system, but not so much if one has any analog sources.

Mooicro 6v110 6b1 00vedunums L[AII (mo ecms yugposotl npedycunumens) ¢ AHALO208bIM
npedycunumenem, a 3amem UCHOIb308aMb OMOENbHBII YCULUMENb MOWHOCU, HO 0I5l MEHSL MO 20pa300
OOMLUULL KOMAPOMUCC NPOUZBOOUMETLHOCMU, YeM UMemb 00UH 010K 015 YUPPo802o 1 00UH OJisl
anano2osoeo. A oymaro, umo ooveounenue Gyukyuu epomxocmu ¢ L{AIl modxxcem umems 6016ULOU CMBICT
0J15 NOIHOCMbIO YUDPOBOLL CUCmeMbl, HO He MAK MHO20, eCllu ) 8AC eCb KaKUue-1ubo anaio2oewle
UCTNOYHUKU.

Obviously at least one of the components must have a volume function, but to my way of thinking
the best place to put it if you are combining boxes is with the power amp. Then one is not limited to a
digital-source-only system when going for maximum performance.

Ouesuorno, umo no Kpatineil mepe 00UH U3 KOMHOHEHMOB8 OONHCEH UMeMb (YHKYUIO 2POMKOCIU,
HO, Ha MOl 832140, JIyyuiee Mecmo OJis ee pazmeujeHusl, ecu bl KOMOUHUpyeme KOpooOKU, — 3mo
yeunumenvb mowHocmu. To20a MOJHCHO He 02PAHUYUBAMBCI CUCTEMOL MONBKO ¢ YUDPOBLIM UCOUHUKOM
ApU 00CMUNCEHUU MAKCUMATLHOU NPOUZBOOUMENLHOCTIU.

'" We also continue to pay attention to all of the other “little” things that we always do that other
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makers seem to ignore. For example, more and more manufacturers are using “touchscreen” control
panels on their products now. These are nothing more than flashy gimmicks designed to appear
sophisticated, yet in reality degrade the sound significantly while raising the cost considerably - the
worst kind of trade off in my book. "

«Mvl makoce npoodonsicaem odpauiame GHUMAHUE HA 6Ce OpyzUe (Me10YUY», KOMOpble Mbl 6ce20a
denaem, HO Opy2ue npouzsooumenu, Kkaxcemcs, uznopupyiom. Hanpumep, ¢ce vonvuie u donvuie
npou3zeooumeineil UCHONb3YION «CEHCOPHbIe» NAHEIU YRPAGIeHUs HA C6OUX NPOOYKmax. Imo He
Oonee uem yem Kpuuaujue yno06Ku, NPU3EAHHbIE KA3AMbCA U30UIPEHHBIMU, HO HA CAMOM Oefle
3HAYUUMEIbHO YXyoulaouiue 36YK npu 3HAYUMETbHOM NOBbIULEHUU CHIOUMOCHU - HAUXYOUIUTL 6U0
KoMRpomucca 6 Moeil KHuze ».

Digital sources with volume control

But there is probably a big enough customer base for digital-source-only systems that some day
we may build a DAC with a volume control. One big advantage of doing this is that one can make a high
quality volume control for significantly less cost. The reason is that a purely digital volume control is
practically free, but it degrades the sound quality more and more as the volume is reduced. But with only
digital sources, one could make a hybrid volume control. A good approach would be to have (say) six
small (eg, 1 dB steps) digitally.

Lugposvie ucmounuxu c pezynamopom epomxocmu Ho, eepossmuo, cywpecmayem 0ocmamoyHo
Oonvulas KiueHmckas 6aza 0ns cucmem ¢ Yupposvim UCOYHUKOM, MAK YMo Ko20a-HUOYOb Mbl CMOICEM
nocmpoums L{AIl ¢ pecynsimopom epomkocmu. OOHUM U3 OOTLUUX NPEUMYUECTE FMO20 ABNAENCIL MO,
YMO MONCHO COeNAMb BbICOKOKAYECMBEHHBIU PE2YIAMOP SPOMKOCMU CO 3HAYUMENbHO MEHbUUMU
sampamamu. IIpuuuna 6 mom, 4mo wucmo yupposas pe2yriuposra epoMKOCmMU NPAKmuyecku 6ecniamuda,
HO yXyouiaem Kavecmeo 36yKa éce Oonvuie u Oonvule no mepe ymeHvuleHus epomkocmu. Ho monvko ¢
YUpposvIMU UCMOYHUKAMU MOICHO COeNamb 2UOPUOHDLL Pe2YsImop SPOMKOCHU. XOpOouuUm nooxo0om
ObLIO Obl UMemb, CKadiceM, uwecmsv Heborbuux (Hanpumep, ¢ wiazom 1 0b) yugposvix cuenanos.

Then the maximum degradation would only be one bit. In a 24-bit system this would still leave 23
bits of performance, which is more than enough. (Any real-world system is limited to only 20 or *maybe*
21 bits of resolution.) Then the analog volume control would only need coarse steps of 6 dB. This means
a 12-position switch would be more than enough, and that is a *lot* cheaper than (for example) the 60-
position switch we use in our KX-R analog preamp.

Toze0a makcumanvroe yxyouenue Oyoem monvko oour oum. B 24-oumnotl cucmeme smo 6ce
pasHo ocmasunio ovl 23 buma npouszsooumenbHoCcmu, Ye2o bonee uem docmamouro. (Jlobas peanrvras
cucmema umeem paspewerue moiavko 20 unu *mooicem™ 21 oum.) Tocoa 01 ananocosoco pezynamopa
2pOMKOCIU nOmpebyomcsi moivko epyodvie wacu 6 6 0b. Imo oznauaem, ymo 12-no3uyuorHno2o
nepekaouamens 6yoem donee yem 00Cmamouto, u 3mo *namumozo* oewesne, uem (nanpumep) 60-
NO3UYUOHHDIU NEPEKTIOYAMETNb, KOMOPbILL Mbl UCNOTb3YEM 6 HauleM anano2oeom npedycunumene KX-R.

Another problem with putting too many functions into one box is the lack of ability to upgrade.
For example, Linn makes some boxes that have everything in them but the speakers. This is a nice
solution for a less-than-maximum performance system, such as a second system for the bedroom or
office. But then there are severe price constraints.

Ewe oona npobnema, césa3auHas ¢ nomeujeHuem Ciuukom 60abo2o Konuuiecmea QyHKyul 8 00Hy
KOPOOKY, — Omcymcmeue 803MoucHocmu 0bHoeienus. Hanpumep, Jlunn 0enaem Heckonvko Kopoook, 6
KOMOPbIX eCb 8ce, KpoMe OUHAMUKOS. DmOo Xxopouiee peuterue 01 CUCeMbl ¢ MeHbulell
nPOU3B00UMENbHOCMbIO, MAKOU KaK 6Mopas cucmema 0Jis cnaivHu unu oguca. Ho moeda ecmo
cepbesHble YeHOBble 02PAHUYEHUSL.

We will surely offer more integrated amps in the future besides our current AX-7 and quite
possibly a DAC with a volume control for digital-source-only systems, but I don’t foresee us ever
building an integrated system.

B oyoywem moi, 6e3yciosHo, npednoxcum 6oavle UHMeSPUPOSAHHbIX YCUuaumenei NOMUmMo
Hauweeo mexkyueeo AX-7 u, enoane ozmooicro, LIAII ¢ pecynsmopom epomkocmu 0nist cucmem,
UCHONL3YIOWUX TOTLKO YUPDPOBLLE UCTIOYHUKU, HO 51 He NPEOBUICY, YMO Mbl KO20A-TUO0 CO30a0UM
UHMEZPUPOBAHHYIO CUCTEMY.

A very long-winded answer, but I hope that helps you understand where we are coming from. So
there is a (very long-winded) explanation of why our integrated amp still retains the basic feature set of a
traditional integrated amp, and why we don’t include digital inputs, or phono stages, or whatever strange



combinations of things that some customers ask for.

Ouenb MHO2OCI06HBLIL OMBEN, HO 5l HAOEIOCh, YMO OH NOMOICEM 6AM NOHAMb, OMKYOd Mbl
ucxooum. Umaxk, ecmu (04eHb MHO20CNI08HO€) 0OBACHEHUE MO20, NOYEeMY HAUL UHMESPUPOBAHHbI
ycuaumenb no-npejicHemy coxpansem 6a308ulil Habop GYHKYUL MPAOUYUOHHO2O0 UHMESPATbHO2O0
YCunumens u no4emy Ml He 8KII0UAeM 8 He20 YUPPo8ble 6X00bl, hOHOKOPPEKMOPbL Ul 100ble Opyeue
cmpanHvle KOMOUHayuu eeuyell, Komopvle HeKOMopbvie KIUueHmbvl NPOCsN.

I’m not saying that those aren’t valid for some situations or that they won’t make some customers
happy. I’'m just saying that they don’t meet the requirements that Ayre is aiming for and that if they are
looking for something like that they should look at other brands. Back to the design of the AX-5.

A ne 2060pro, umo oHU HENPULOOHBL OISl HEKOMOPBIX CUMYAYUL WU YO OHU He COeLarm
HEeKOMOPbIX KAUEHMO8 CUACMAUBLIMU. H NPOCMO 2080pI0, YMO OHU He COOMBEMCMBYI0m mpebO8aAHUAM, K
KOMOpbIM cmpemumcs JUp, u umo eciu OHU uugym 4mo-mo nooodHoe, um ciedyem oopamums HUMAHUE
Ha Opyaue bpenovl. Bepnemcs k konempykyuu AX-35.

OK, so now we have created an integrated amp that is truly revolutionary in its concept and
execution. We have described how the input selector works and why we have chosen FET switches
(properly implemented) to achieve the most transparent input selection short of the Shallco rotary
switches but managed to save thousands of dollars off the retail price by making only a *very, very* small
sacrifice in the sound quality.

Hmak, menepsb mbl co30a1U UHMESPUPOBAHHBIU YCUTUMENL, KOMOPbILL AGIAEMCA NOUCTUHE
PEBONIOYUOHHBIM NO CBOEl KOHYenyuu U ucnoanenuio. Mol onucanu, kak pabomaem cenekmop 6xo00a u
noyemy mwi 6viopanu nepexatovamenu FET (npasunvro peanuzosantule), ymobvl 006umuvcs Haubonee
npPO3PAYHO20 8b1O0PA 6X00a, 3d UCKII0UeHUeM NOBOPomHbuLX nepexmouamenei Shallco, Ho nam yoanoco
CIKOHOMUMb MBICAYU OOIAPOS HA POZHUUHOU YeHe, cOelas moavko *ouenv, ouenv ™ nebonvuias sxepmea
8 Kauecmee 38yKd.

It's the little things that make all the difference

At Ayre, we have always used front panel displays that don’t generate ANY electrical noise.
Instead, they are typically either single LED’s or segmented LED’s that are always on. The exception is
the display in the KX-R which is a special dot-matrix display that is capable of creating Japanese Kanji
characters, or even simple graphical icons. Typically these work by addressing the pixel via a row by
column address. In order to keep an entire row or column from lighting up, the pixels are lit in a
sequential fashion, turning on and off very rapidly - so rapidly that to the eye they appear to be
continuously illuminated.

Menouu, Komopule umerom 3Ha4eHue

B Ayre muvl 6cec0a ucnonvzosanu oucnieu Ha nepeoueti narenu, komopuwie e cozoarom HUKAKUX
eKmpuyeckux nomex. Bmecmo smozo onu 06viuno npedcmasnsarom cobou b0 0OUHOYHbIE
€6emoouo0bl, MO0 cecMeHmupo8aHuble C8emMooU0dbl, KOmopblie 6ce20a 8KutoueHbl. Mcknouenuem
sensiemcst oucnieti 8 KX-R, komopwiil npedcmagisiem cobotl cneyuaivbHblil MampuyHblil Oucnietl,
CNOCOOHBLIL CO30a8aMb ANOHCKUE CUMBOJIbI KAHO3U UU 0adice npocmble epaghuueckue 3nauku. OObIuHO
OHU pabomarom, 0opawaacy K nUKCento yepes aopec cmpoku 3a cmonoyom. Ymobdwvl npedomspamumao
3aeopanue 6ceti CMpoKU Ul Cmodya, NUKCenU 3a20paromcest NOC1e008amelbHO, GKIUAACH U
BBIKIIOYAACH 04eHb ObICMPO — MAK ObICMPO, YMO 0I5 211A30 OHU KAXHCYMCSL NOCMOAHHO OC8EUjeHHbIMU.

However they cause a subliminal fatigue, and even worse they generate a large amount of high-
frequency switching noise in the audio band. When a touchscreen is added to this the position sensors
work in the same way, and they typically generate at least double the amount of electrical interference.
We have a computer monitor like this at the factory that we bought to use with computer audio systems. It
is pretty much a disaster as it degrades the sound quality significantly to have it even turned on in the
same room.

OO0HaKo oHU BbI3bI6AION NOOCO3HAMENLHYIO YCMALOCMb U, YMO ewe Xyxce, co30aiom Oonbuioe
KOIUYeCma80 8blCOKOUACMOMHbBIX ULYMO8 NePeKIOUeHUs 8 38YK08oM duanazore. Kozoa k amomy
000a81s1emcsi CEHCOPHBLU IKPAH, OAMYUUKU NOJIONCEHUSL pabOMAom MouyHo Mak dice U 0ObIYHO
2eHepupyIom Kaxk MUHUMYM 6080e DObuLe DIeKMpUieckux nomex. Y nac na 3aeooe ecms makotl
KOMNbIOMEPHBLIL MOHUMOP, KOMOPLIL Mbl KYRULU O] UCHONb30BAHUSL ¢ KOMILIOMEPHbIMU
ayouocucmemamu. Imo 6 3Ha4umenIbHOU cmeneHy Kamacmpoga, NOCKOIbKY 3HAYUMENbHO YXyoulaem
Kauecmeo 38yKa 0axice Npu KIIOUeHUU 8 MOLL Jce KOMHAme.



Special dot matrix display

The Ayre KX-R uses a special form of a dot matrix display where the illuminating phosphors are
deposited directly on top of small transistor switches with one switch for each dot. With this mechanism,
the dots are lit continuously and the only time that they switch on or off is when the display is changed
(eg, when changing the volume setting). Of course everything is a trade off and the trade off here is cost.
What would be a simple $10 part in the standard multiplexed configuration suddenly becomes a $200 part
to achieve noise-free operation.

CneyuanvbHulti Mampuunblil Oucnieu

B Ayre KX-R ucnonv3zyemcs ocobas gpopma moveuno-mampuyHo2o OuUcnies, 8 Komopou
ocsewjarowue TIOMUHOPDOPbI HAHECEeHbl HENOCPEOCMBEHHO HA MATIeHbKUe MPAH3UCTOPHbIE
nepexuouament ¢ OOHUM Nepekaroyamenem Ha Kaxcoyro mouxy. Ilpu maxkom mexanuzme mouku copsam
HOCMOSHHO, U OHU BKIIOUAIOMCA WU BbIKTIOYAIOMCA MOAbKO NPU USMEHeHUU OUcnies (Hanpumep, npu
UBMEHeHUU HACMpPOoUKUu epomkocmu). Koneuno, ece amo komnpomuce, u KOMIPOMUCC 30€Ch - CIOUMOCHb.
To, umo 6v110 661 nPpocmoil demanvio 3a 10 dornapos 8 cMandapPMHOU MYTLMUNIEKCHOU KOHpuaypayuu,
6He3anHo cmanogumcs oemanvto 3a 200 donnapos 01 docmudiceHuss 6eCULyMHOU pabomui.

That is why that is reserved for the ‘R series’ products, which cost considerably more than the
more mainstream 5 series products. Here we use 7-segment LED’s to indicate the numerical volume
control and 14-segment LED’s to indicate the alpha-numeric characters that display the input names.

The only Ayre products that use the electrically noisy multiplexed displays are the products based
on DVD players, including the C-5xeMP universal audio player. But on these products there is always a
button on the remote control that allows the users to turn the display completely off for critical listening,
and it automatically turns back on for a few seconds when it receives any command, whether from the
front panel controls, the remote handset, or the AyreLink communication system.

Bom nouemy smo 3apesepsuposano 0.1 npoOyKmog «cepuu Ry», komopbvie cmosim 3HAuUumenbHo
0opodice, yem Oojlee Maccosvle NPOOyKmul cepuul 5. 30ecb Mbl UCNONb3YeM 7-Ce2MeHMHble CBeMOOUOObl
0J18 UHOUKAYUU HUCTIO8020 Pe2yNAmopa 2poOMKocmu u 14-cecmenmmusie c6emoouoosl 0isi UHOUKAYUU
OYKBEHHO-YUPDPOBLIX CUMBOJLO8, KOMOPbLE OMOOPANCAIOM UMEHA BX0008.

Eouncmeennvimu npooykmamu Ayre, 8 KOMOpwIX UCNONb3YIOMCA MYTbMUNLEKCUPOBAHHbBLE
oucnieu ¢ ANeKMpUdecKUMY WyMamu, sI8AAmcs npooykmol Ha 6aze DVD-nieepos, exaouas
yHugepcanvhuii ayouonieep C-5xeMP. Ho na smux npooykmax éce2oa ecmv KHONKA HA NYJibme
OUCMAHYUOHHO20 YRPABIIEHUsl, KOMOPAsl NO380JIslen NOb308AMENAM NOTHOCHbIO 8bIKIIOUAMb OUCHIell
0718 KPUMUYECKO20 NPOCIYWUBAHUS, U OH A8MOMAMUYECKU CHO8A BKIIOUAEMCs HA HECKONbKO CEKVHO npu
noay4eHuu 100t KoManowsl, 6)0b Mo ¢ 0P2aHO8 YNPasieHus Ha nepeoHell naxenu, YOaieHHblll menepon
unu cucmema ceazu AyrelLink.

Sleep mode

And of course the same degree of care is taken with the microprocessors that control the advanced
features that are expected on modern products. The control processors are always in “sleep” mode,
whereby the master oscillator is completely turned off. When a command is received, it is detected, and
this “wakes up” the uP, turning on its clock (which is essential for its operation as it carries out its
instructions step-by-step. As soon as the command has been executed, the processor returns to “sleep”
mode and the oscillator is turned off once more.

Pesrcum cna

U, xoneuro dice, maxoe dnce GHUMAHUE YOENAEN L MUKPONPOYUECCOPAM, KOMOPbLE YIPABISIOM
PAacuuperHbIMU QYHKYUAMU, OHCUOAEMBIMU O COBPEMEHHBIX NPodyKkmos. [Ipoyeccopbvl ynpasnenus
6ce20a Haxo0amces 8 «CRAuleM» pedcume, 6 peyibmanie 4e2o 3a0aruull 2eHepamop NoIHOCMbIO
omkniouen. Koeda komanoa nonyuena, ona oOHapys#cugaemcs, u 3mo «npooysicoaemy» MUuKponpoyeccop,
BKIIOUASL €20 4ACbl (WO HeoOX00UMO OJis e20 pabombl, MAK KAK OH BbINOJHAEN C60U UHCMPYKYUU Wae 3d
wazom. Kax monvko komanoa 6vina 6bIN0OIHEHA , NPOYECCop 6036PAUAENCI 8 «CHAWULLY DEXCUM, d
OCYUNISIMOP CHOBA BbIKIIOYACHICSL.
"" As more and more manufacturers have followed Ayre’s lead of making balanced components, four of
the six inputs on the AX-5 are balanced. "
«IlockonsKy 6ce bonvuie u 60nbULe NPOU3BOOUmMenell cnedyom npumepy Ayre no co30anuio
0a1aHCHBIX KOMNOHEHMO08, Yemblpe U3 uiecmu 6x0006 Ha AX-5 aenaromca 6a1aHCHLIMUY.

If a customer requires additional single-ended inputs, Ayre sells high-quality single-ended to
balanced adapters. But the converse can only be made with expensive and imperfect transformer



coupling. So we have chosen to include a full complement of balanced inputs.

Ecnu nokynameno mpebyromes dononHumensHule necummempudnvie 6xoowl, Ayre npooaem
BbICOKOKAYECMBEHHbLE NEPEXOOHUKU C HECUMMEMPUYHLIX HA cuMmempuynble. Ho obpamuoe modcHo
coenams MoibKo ¢ 00PO20IL U HECOBEPULEHHOU MPAHCHOpMamopHoU césa3bi0. Tloomomy mbl peutunu
BKIIOUUMb NONHBIN HAOOP OANAHCHBIX BX0O08.

Ease of use

To simplify the use of the system, the inputs may be named - either from an extensive list of pre-
loaded names, or by generating a custom three character name. Each input is only active when it is
named. In this way the customer need not scroll through several unused inputs to reach the desired one, as
the inactive inputs are simply skipped over. This effectively turns the AX-5 into an amplifier with a
custom number of inputs, to match the number of sources the customer owns (up to a maximum of six).

Ilpocmoma ucnonv3oseanus

s ynpowenus ucnonb3068anus cCUCmeMbl 6X00bl MO2Ym Oblmb HA36AHbL - OO U3 OOUUPHO2O
CRUCKA NPed8APUMETLHO 3ACPYICEHHBIX UMEH, TUO0 nymem Co30aHUs NOIb308AMENTbCKO20 UMEHU U3 MpexX
cumeonos. Kaswcowiii 6xo0 akmusen monvko mozoa, ko2oa ox Hazeawn. Takum oopazom, KiueHmy He
HYJICHO NPOKPYUUBAMb HECKOIbKO HEUCHONb3YeMbIX 6X0008, Umobbl 000pamvbCsi 00 HYHCHO20, NOCKONILKY
HeakmugHvie 6X00bl NPOCMO NPONYcKaromces. Imo sggexmueno npespawaem AX-5 6 ycunumens ¢
HACMpausaemvim KOIUYeCmeom 6X0008, unmodbl COOMEEMCMB08AMb KOTULECMB)Y UCHOYHUKOS,
KOmMopblMU 81a0eem KIueHm (MakCumym 00 uecmu).

Custom remote

The included remote control is our custom metal remote. This has a slew of great unique features.
One is that the keypad is back lit for easy operation in a darkened room. Using a single LED to illuminate
the entire front panel via a system of optical fibres, the button to activate the illumination is physically off
by itself so that it can be found simply by feel even in a pitch-dark room.

The handset also has controls for a disc player or transport. It is easily configured to operate the
CX-7 CD player (Philips RC-5 codes), D-1, DX-7 DVD players, C-5xe universal stereo player (Pioneer
codes), or DX-5 universal audio engine (Oppo codes).

Tlonv3zoeamenvckuii nyniom
Brarouennwiil nyiom OUCMaHyuoHHO20 YAPAGLEHUS - MO HAUL U320OMOBLEHHbI HA 3AKA3 MEMAalIu4yecKull
nyism. Y amoeo ecmos MHONCECHBO 3aMeUAMENbHbIX YHUKAIbHBIX 0cobeHHOcmell. Bo-nepaulx,
KAA8Uamypa umeem nooceemky 0. y0oocmea pabomsl 6 3amemHeHHoM nomewenuu. Mcnonwv3ys ooun
€8emoou00 011 0ceeujerUs cell nepeoHell NaHenu Yepe3 CUChemy ONMUYecKUx 0J10KOH, KHONKA
BKIIOUEHUS NOOCBEMKU (PUIUYECKU OMKIIOYEHA CAMa No cebe, NOIMOMY ee MONCHO HAlmU NPOCHmo
Haowyns 0asxice 8 KPOMEUIHOL mome.

B nynvme maxkaice ecmu d1emeHmul ynpagieHus npoucpuvleéamenem OuUckos uau mparwcnopmom. Ezo
J1e2KO Hacmpoums 0711 pabomsl ¢ npoucpvieamenem komnakm-ouckoe CX-7 (koowt Philips RC-5),
npouepvieamensimu DVD D-1, DX-7, ynueepcanvruvim cmepeonpoucpwisamenem C-5xe (koowi Pioneer)
unu yrugepcaivuvim ayouonpoyeccopom DX-5 (ko0vi Oppo). koowi).
" Finally it has Ayre’s exclusive Battery Saver function. If the handset becomes wedged in the couch
cushions and one of the buttons is accidentally pressed for a long period of time, it will not drain the
battery. Instead after any key is held for more than ten seconds continuously, the internal uP will go to
“sleep” and save the batteries. "'
«Hakoneu, on umeem IKCKI103UGHYI0 PyHKYUIO IKOHOMuUU 3apada oamapeu om Ayre. Ecnu mpyoka
3acmpesaem 6 HOOYUIKAX OUGAHA U OOHA U3 KHOROK CTIY4AilHO HAMCAma 6 medeHue 0 1UmenabHO20
nepuooa epemenu, I3mo He paspaoum éamapero. Bmecmo smozo nocne yoeprcanusn 11000i Karasumiu
0onee decamo CeKyHO HenpepvleHo, sHympennuil uP nepeitoem ¢ «con» u cakonomum oamapeu.

EU compliance

To comply with the recent low-power regulations enacted by the EU, the unit has a combination
master power switch and magnetic circuit-breaker. No more looking for replacement fuses when the
shops are all closed. Furthermore the breaker chosen for the AX-5 is not the commonplace thermal
breaker that has non-linear metal alloys chosen for their thermal expansion properties. It is a
hydraulically-damped magnetic circuit breaker, where the AC mains power is fed through a coil of pure
copper wire. Excessive current draw creates a magnetic field that opens the electrical contacts, providing



not only the best sound quality, but also the most reliable and repeatable protective action.

Coomeemcmeue mpeoosanuam EC

B coomsemcmesuu ¢ nocreonumu nopmamu EC no manromownomy snepeonompeonenuio
YCMPOUCMB0 OCHAULEHO KOMOUHUPOBAHHBIM 2/IABHBIM BbIKIIOYAMeNeM NUMAHUSL U MASHUMHbBIM
asmomamudeckum gvikaroyamenem. bonvuie ne HysxcHo uckams 3anacHvle npedoxpanument, Ko2od 6ce
Mazazumsl 3akpvimul. Kpome mozo, npepvieamens, bibpanmubili 014 AX-5, ne a611emcs 00blYHbIM
mepmMu4ecKuM npepuvléamenem, KOMopbwlii umeem HeluHelHble MemaiiuyecKue Cniasbl, 6blopanubie u3-3a
UX C80UCME MEeNnn08020 pacuuperus. Imo MasHUMHbIU A8MOMAMUYECKUL bIKIIOUAMENb C
2UOPABIULECKUM 0eMNPUPOBAHUEM, 8 KOMOPOM RUMAHUe OM Cemu NepemMeHH020 MoKa No0Aemcs. uepes
KAmywiKy u3 4ucmoti Meonot nposonoku. Ypesmeprnoe nompedienue moxka cozoaem MazHumHoe noie,
KOMopoe pasmbiKaem 31eKmpudecKue KOHMaKmyl, 00ecnedusds e moabko Haunyyuiee Kayecmaeo 36yKd,
HO U Haubolee HAdeIHCHOe U BOCNPOUIBOOUMOE 3AWUMHOe Oelicaue.

Low-power consumption mode

The right-hand front panel button has two functions. A short press places the unit into mute mode,
indicated by illuminating the decimal points in the LED display. Pressing and holding the button for more
than three seconds, places the unit into “low-power consumption mode”, indicated by the green LED ring
on the push button.

In this state, the bias is removed from the output stage, reducing the power consumption by a
factor of approximately 10x, the audio is muted, and the display is turned off. However, the AyreLink
function are still operable, as are the tape out connectors. In this day and age, the tape out connectors will
more commonly be used to connect the source components to a headphone amplifier, thereby allowing
the preamplifier functions to be controlled while the power amplifier section is effectively turned off.
However the voltages remain applied to the audio circuitry allowing for a quick warm-up.

Pesicum nuzkozo ynepzonompeonenus

IIpasas knonka Ha nepedHell nanenu umeem ose Qynkyuu. Kpamkospemennoe Hasxcamue
nepegooum yCmpoucmeo 6 pexcum OmKI04UeHUs 36YKd, 0 YeM CUOemelbCmayen no0C8emKa
0ecAmu4HbIX 3HAKOB HA C8emoouooHom oucniee. Haxcamue u yoepoicanue knonku bonee mpex cekyHo
nepegooum yCmpoucmeo 8 «PeiCUM HU3K020 IHep2ONompebieHUsy, Ha Ymo YKa3vleéaem 3eleHoe
€8emooOU0OHOe KOIbYO HA KHONKe.

B smom cocmosinuu ¢ 8b1X00H020 KACKA0a CHUMAEMCs cMeweHue, 4mo CHuxdcaem
aHepeonompebnenue npumepro 6 10 pasz, 36yx omxaouaemcs, a oucnietl gvikaouaemcs. OoHako
@yuxyus AyreLink no-npedxcrnemy pabomaem, Kax u pazvemvl 05 8bIX00d JeHmyl. B Hawu OHU 8b1X00HbIe
Ppazvemvl 1eHMbl Yauje UCHONb3VIOMCS 0151 NOOKIIOYEHUsL KOMNOHEHMO8 UCHOYHUKA K YCUTUMENIO OIS
HAYWHUKOB, YMO NO36015Aem YAPAGIAMb QYHKYUAMU NPEOSAPUMENbHO20 YCULUMENS, KO20A CEeKYUsl
yeunumensi MOWHocmu pakmuuecku omxaouenda. OOHaKo HAnpsdiceHue ocmaemcsi NOOAHHbIM Ha
ayouocxemy, umo no360.sem 6biCIMmpo nPoepPemuCsi.

Ayrelink

Pressing and holding the right-hand button also sends a signal out on the AyreLink connectors on
the rear panel. Levinson was probably the first to introduce a communication system so that a stack of
separate components could be configured to act as one large system. But the AyreLink system takes this
to a completely new level.

Haoicamue u yoepoicusanue npagoii KHONKY makice Omnpasisiem cueHal Ha pazvemsl AyreLink na
3a0Hell nanenu. JIeBuHcou ObLl, 8ePOSMHO, NEPEIM, KO NPeOCMABUL CUCIEMY C653U, YMOObl CIeK
0MOeNbHbIX KOMNOHEHMO8 MONMCHO ObLIO0 HACMPOUMb MAK, 4moobbl OH 0elicmeo8a Kak 00HA 6oIbulas
cucmema. Ho cucmema AyreLink 6vl600um smo Ha co8eputeHHO HOBbII YPOBEHD.

For starters, the connecting cables are two-line telephone cables (available at any RadioShack in
just about any length and in three different colours for only a few dollars). Sometimes these are not used
in other countries, but we include something with every AyreLink product and are happy to get anything
specific that you may need. Next, there are two connectors on each unit. Each connector has both an input
and an output, so they are completely interchangeable. The system is connected in a “daisy-chain”
fashion, and the component that generates the command transmits it on both connectors. As it travels
down the line, any component that is supposed to react to the command does so and re-sends the
command down the line. If it does *not* need to act on the command, it simply re-transmits it until all
of the units have received the command. There are no requirements for connecting things in a certain



order or configuring anything -- just plug’n’play.

But the best thing about the AyreLink system is that each input has an opto-isolator. This means
that adding the AyreLink cables will never cause a ground loop, nor couple any high-frequency noise
from one component to another. There is absolutely no degradation of the audio signal from using the
AyreLink system - just added convenience.

Bo-nepsvix, coeounumenvhvie kabenu npedcmasisom cobotl 08yxiuHelinvle meieghonunvie kabenu
(Oocmynnvl 6 1r0b6om mazazune RadioShack npakmuyecku 110001 OnUHBL U MPEX PA3HBIX YBEMO8 BCe20 3d
HeCKobKo 00napos). Hnoz2oa oHu He UCnONb3VIOmcst 6 Opyeux Cmpanax, Ho Mol 8KIKOYAEM YMO-MO 8
Kaoicovlll npodykm AyreLink u 6yoem padsl nonyyums umo-mo KOHKpemHoe, 4mo Moxicem 6am
nonadobumucs. /lanee na xaxcoom oioke ecmv 06a pazvema. Kasicowiii pazvem umeem xkax 6xo0, max u
8b1X00, HOIMOMY OHU NOTHOCMbIO 83aumozamensemvl. Cucmema nOOKIIOUAEMCs NO NPUHYUNY
«CUPTSIHOHOU Yenuy, U KOMIOHEHN, 2eHepUpyouuLl KOMandy, nepedaem ee no oboum pasvemam. Ilo mepe
NPOOBUIICEHUS NO TUHUU JH0O0T KOMNOHEHM, KOMOPbLUL O0NINHCEH Peazupo8amy Ha KOMAaHOy, oelaem 5mo u
NOBMOPHO OMNPABsiem KomManoy no aunuu. Eciu emy *ne™* nysicno oeticmeosams no komanoe, ox
nPOCmMo NOBMOPHO nepedaem ee 00 mex nop, NOKa 8ce NOOPaA30ereHUull Noay4uIU Komanoy. Hem nuxaxux
mpebosanuil no NOOKIIOYEHUIO 8eujell 8 ONpedeeHHOM NOpsAOKe UIU HACMPOUKe 4e20-1ubo — npocmo
ROOKIOYU U pabomail.

Ho camoe nyuwee 6 cucmeme AyreLink mo, umo kasxcowiii 6x00 umeem onmou3onsamop. Imo
o3Hauaem, umo dobasnenue kabenei AyreLink nukoeoa He npugedem K 603HUKHOBEHUIO KOHMYPA
3azemieHus U He npusedem K nepedaie Kakux-iubo 6biCOKOUACMOMHBIX NOMeX OM 00OHO20 KOMNOHEHMA K
opyzomy. Abcontomuo Hem yXyOuleHuss Kauecmea ayouoCueHala om ucnonb3oeanus cucmemul AyreLink —
MONLKO OONOIHUMENbHOE YO0OCMEBO.

No product is perfect

And customers, dealers, and reviewers have always appreciated the Ayre products for what they do
well, which is to present a musically coherent and naturally involving recreation of their favourite music.
But they may have also had reservations about the things that the Ayre products have not done so well.
One of the reservations that some people have is that the Ayre amplifiers (or perhaps all Ayre products,
I’m really not too sure) do not have enough power or impact in the bass. Or stated another way, I have
never heard anyone accuse an Ayre product as being “bass heavy” or “ponderous” or “thunderous”. Much
of this naturally depends to which system the component in question is connected and a large variety of
other factors. But all of that is changed with the AX-5.

Hu 00un npodykm ne uoeanen

U kauenmul, Ounepwvl u peyenzenmol 6ce20a YeHuau npooykmul Ayre 3a mo, 4mo oHu 0eraom
XOpOWO, @ UMEHHO 3a 80CNPOU3BeOeHUe UX THOOUMOU MY3bIKU, CEA3AHHOE C MY3bIKANbHOU
nOCe008aMeNbHOCMbIO U eCIecmeeHHbIM 00pasom eoenekaloujee. Ho, 603moicHo, y Hux maxaice Ovlau
COMHEHUsI N0 NOBOAY MO20o, umo npodykmsl Ayre He max xopowu. OOHUM U3 02080POK, KOMOPbLE eCMb Y
HEeKOMOpYbIX N100ell, ABNAEMCA Mo, Ymo ycunumenu Ayre (unu, 603MON*CHO, 8ce NPOOYKmbl Ayre, 5
OelicmeUumenbHo He CIUUUKOM Y8epeH) He umeronm 00CmMAamo4Hol MOWHOCmuY uiu yoapa no oacy. Hu,
Opyaumu C108aMU, 5 HUKO20A He CAbIuAL, YmMoObl KMo-HUOyO0b 0068uHs npoodykm Ayre ¢ mom, 4Ymo oH
«MAACENBIL NO OACAMY, «MAACELOBECHBIILY UTU «2POMOBOUY. MHO20e U3 3M020, ecmecmeerHo, 3a8UCUm
0m Mo2o, K KaKou cucmeme NOOKII0UeH paccmMampugaemblii KOMNOHEHM, a MAKdice Om MHOXMCECmBa
opyeux ¢hakmopos. Ho ece smo uzmenunoco ¢ AX-35.

About Ayre

Ayre Acoustics, Inc. has been designing and building superior quality, award winning audio and
video equipment since 1993.

They are recognized as a world leader in the industry, and our full line of audio and video
components sets new standards in innovation, design, and performance.

Discover Ayre and lose yourself in the moment... intimately experiencing music and cinema that
is perfectly timed and

06 Ayre

Ayre Acoustics, Inc. 3anumaemcs npoekmuposanuem u npouU3800CmMEoM ayouo- u
810e0000py008aHUsL eblcodatiuteco kavecmea ¢ 1993 eooa.

Onu npu3Hanbl MUPOBLIM TUOEPOM 8 OMPACU, A HAUA NOTHAS TUHEUKA ayouo- u
BUOCOKOMNOHEHMO8 YCMAHABIUBAEN HOBble CMAHOAPMbL UHHOBAYUL, OU3AUHA U NPOU3EOOUMETLHOCIUL.



Omkxpotime 05 cebss Ayre u noepy3umecs 8 HACMOAWUL MOMEHM. ... HACIANCOAUMECL MY3bIKOU U
KUHO, UOeaNbHO NOOOOPAHHBIMU NO 8PEMEHU U NO 8PEMEHMU.
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9 Features
- VGT for "Variable Gain Transconductance" circuit
- Ayre’s new Diamond output stage
- Ayre’s exclusive Equilock circuit
- Linear analog power supply
- Zero-feedback, fully-balanced discrete circuitry
- High-speed circuit board material
- Custom developed audio-grade resistors
- Ayre Conditioner power line RFI filter
- AyreLink communication system
9 ocodennocmeit
—  VGT ona cxemol «llepemennasn Kpymusna yCuieHus»
— Hoswiii ébixoonotl kackao Ayre Diamond
—  Oxcxnroszusnas cxema Equilock om Ayre
—  Jluneiinwviii anano2o6vlii UCMOYHUK NUMAHUS
— Tonnocmoio coanancupo8anuas OUCKpemHas cxema ¢ Hyn1e6ot 0OpamHoll Ce:3b10
— Bwicokockopocmuoti mamepuan nedammuou niamaol
— Cneyuanvno pazpabomarnHvle pe3ucmopsl ayouo Kiacca
—  Qurbmp paduonomex TUHUU NUMAHUSL KOHOUYUOHepa Ayre
—  Cucmema cesazu AvpeJlunk

AX-5 Specifications
Power Output
125 watts per channel continuous into 8 ohms
250 watts per channel continuous into 4 ohms
Gain
26 dB
Input Impedance
1 MQ unbalanced inputs
2 MQ balanced inputs (1 MQ per phase)
Frequency Response
DC - 250 kHz
Power Consumption
48 watts in low-current consumption mode
230 watts in operating mode, no signal
Dimensions
17.25” Wx 18.75” D x 4.875” H
(44cm x 48cm x 12cm)
Weight
48 pounds (22 kg)



