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SOULNOTE I'naBHslii nu3aiinep Karo
«Dunocodus 1u3aHa»

O cebe:

With NEC's withdrawal from the audio business, I was transferred to Nippon Marantz. There, |
was in charge of the development of non-feedback power amplifiers for professional use and the PHILIPS
LHH series.

Iocne svixooa NEC u3 ayouobusneca mens nepesenu 6 Nippon Marantz. Tav s omeeuan 3a
paspabomky ycunumenet MOWHOCMuU 6e3 00pamuotl cesazu 0isi NPOPeCcCUOHATbHO20 UCNOIb308AHUS U
cepuu PHILIPS LHH.

"number one in the world" was Nakazawa's favorite phrase, and while it may seem like a wild
idea, I had an idea to make it happen. We would properly explain the reasons for the "discrepancy
between specifications and sound quality," which is the biggest mystery in the audio world, achieve
unprecedented sound quality using methods that other manufacturers would not (or could not) use, and
present it to the world. If we could do that, I really thought we could turn the world's perception of value
upside down. I understood the reason for the discrepancy between specs and sound quality, and that is the
basis of SOULNOTE's current design philosophy.

«HOMeEp 00UH 8 mupey 6vL10 AoUMOU (paszoti Hakazaswl, u xoms 5mo modxicem nokasamucs
OuKotl uoeetl, y MeHsl 6vl1a udes, Kaxk 3mo soniomums. Mol 0012icHbL ObLIU OOIHCHBIM 00PAZOM
00BACHUMb NPUYUHBL KHECOOMBEMCMBUSL MENHCOY MEXHUUECKUMU XAPAKMEPUCIMUKAMU U KAY4eCE8OM
36YKAY, UMO AGIACMCS CAMOLL DONIbULOL 302A0KO0U 6 MUpe ayouo, 00Cmuydb OeCnpeyedeHmHo20 Kauecmea
38YKA C NOMOWBIO MEMOO08, KOMopbule Opyaue Npou3eooumen He Xomenu (Ui He MO2u) UCNOIb306AMb,
u npeocmasums 5mo mupy. Eciu 661 mvl cmoenu 5mo coenamo, s 0eUCmeumenbHo 0yMal, 4mo Mol MO2IU
OblL nepesepHyNb MUPOBoe BOCHPUsMUE YEHHOCMU C HO2 HA 20108Y. A NOHSI NPUYUHY HeCOOMBemCmaus
Medncoy cneyupurayuamMu U KaueCmeom 38yKd, U Mo 0CHO8a HulHewHell punocoguu ouzaina
SOULNOTE.

one day I acquired a measuring device. When I measured it, it was terrible. Then, I wanted to
improve the measurement value as much as possible. And as a result of various improvements and better
readings, [ was very shocked. Listening to music with it is completely boring. Why is this? Since then, I
have been thinking about this for 40 years. And then I arrived at a way of thinking.

00HAICObL 51 NPUOOPen usmepumenvbHwulli npubop. Koeoa s e2o uzmepun, on OvlL yoicacen. 3amem s
3axomen YIy4uums 3HaueHue UsMepeHus HacCmoabKo, HACKOILKO 9MO 803MOXCHO. H & pezyivmame
PA3TUYHBIX YIYYULIEHUL U TYYUUX NOKA3AHULL 51 ObLL 04eHb wokuposar. Cryuams My3uIKy ¢ €20 NOMOubio
cosepueno cxyuno. Ilovyemy mak? C mex nop s oyman 06 smom 40 nem. U 3amem s npuwen k cnocooy
MbLULTEHUSL.

Imagine for a moment.

What if I could explain to you that specs don't mean much for sound quality? Furthermore, what if
you could explain that improving the specifications may even degrade the sound quality? Don't you think
it would be like a change in values?

Ilpeocmasvme cebe na meHoseHue.

Ymo, eciu 6b1 1 MO2 0OBACHUMb 8AM, UMO XAPAKMEPUCTNIUKY He UMeIom DONbUL020 3HAYEHUsL ONls
Kauecmea 38yka? bonee mozo, umo, eciu 6bi 861 MO2IU OOBACHUMb, YMO VIYUULIEHUE XAPAKIMEePUCTIUK
Modicem dasice Yxyoulums kavecmeo 36yka? He oymaeme au vl, umo smo 6ydem noxoogice Ha CMeHy
yernHocmeu?

are factors that cannot be expressed in numbers, an engineer of an ordinary audio
manufacturer would consider the following. "Why don't you just improve the distortion ratio, signal-to-
noise ratio, frequency response, and other catalog specs, and then make the sound better!" This has been
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the conventional wisdom. Especially in the past, catalog spec competition was fierce, and even now in the
field of digital audio, spec competition is fierce. Everyone thinks that there is no way that the sound will
get worse by improving the values. That is a trap...improving catalog specs can result in a bad sound. And
it is not uncommon. In many cases, pursuing catalog specs more than necessary is accompanied by
deterioration of sound quality.

... ecmb (hakmopul, KOMoOpvle HEBO3MONCHO BbIPA3UMb 6 YUCILAX, UHICEHED 00bIYHO20
npoussooumens ayouomexHuku paccmompum cieoyiowee. «llouemy 6vl 6am npocmo He yiyduiumo
KO3Ghpuyuenm uckaxceHuil, OMHoUleHUe CUSHAL/WYM, YACMOMHYIO XAPAKMEPUCUKY U Opyaue
cneyugukayuu kamanoaa, a 3amem coeiams 36yK ayduie!» Imo obwenpunamoe muenue. OcobenHo 6
APOULIOM KOHKYPEeHYUsl CheyupuKayuti Kamano2o8 Oblia HcecmKoll, U oadxce cetivac 6 0o1acmu
Yupposo2o ayouo KouKypenyus cheyugurayuti xcecmkas. Bee dymarom, umo nem cnocoba, umobsi 36yK
cman xyofice, YIyuuas 3HaveHus. Imo 108YUWKa... VIVUULeHUe CReYUDUKAYULL KAmanio208 MOjiCen
npueecmu K njioOxomy 36yKy. U smo ne pedl«)cmb. Bo mnoeux CyUasxX nOcOHA 3a Cn@Lﬂl(i)lll(‘dl}luﬂ,lf'l u
Kamaiocoe 60Jbu1€, yem He()6x0()mlo, C()l’lp()()’OOf(f()Clé’/ﬂC}i yv\’y()u,teHue,u Kavecmed 36yKd.

Sound can exist only in two axes, Amplitude axis (voltage axis) and Time axis.

To begin with, sound is made up of the Amplitude axis and the Time axis, which are the vertical
and horizontal axes in a graph. Music sources in audio are also recorded as amplitude (voltage values) per
time. This is basically the same for both digital and analog sources. Without the time axis, sound cannot
exist. As proof, there is a "still image" in video, but there is no such thing as a "still sound" in sound. You
have never heard a still sound, have you?

38YK MOHCEM CYU4ecme0sams moabko no 08yM 0CAM: AMRJIAUMYOHOU OCU (0Cb HANPAIHCEHUS) U
6PEeMEHHOIL ocuU.

Haunem ¢ moeo, umo 38yx cocmoum u3z amnaumyOHoU 0CU U 8PEMEHHOl OCU, KOMOopble ABIAIONICSL
6EPMUKANILHOLL U 20PUBOHMATLHOLU OCAMU HA epagure. FIcmoyHuKu My3b6iKu 6 ayouo maxice
3anucvl8arOmces Kak amnaumyoda (3HaueHus: HanpsdjceHus) 3a eOUHUuYy epemenu. Imo ¢ OCHOBHOM
00UHAKOB0 018 YUPPOBLIX U AHALO208bIX UCMOYHUKOS. be3 pemennoll ocu 36yK He Modicem
cywecmeosams. B kauecmee 0okazamenbcmaa, 8 810eo ecmov «Heno0BUICHOEe U300padiceHUey, HO Hem
MAaKo020 NOHAMUSL, KAK «HENOOBUNCHBII 38VK» 8 38VKe. Bbl HUK020a He cblianu HenoOBUNCHDIL 38K, He
max au?

A catalog spec is a performance that ignores the time axis.

Sine waves are used to measure catalog specs such as distortion rate, frequency response, and
signal-to-noise ratio. The reason is that it is convenient for quantification. A sine wave is a signal of a
single frequency that lasts forever. It is a static signal with no dynamic changes. I mentioned that there is
no static sound, but a sine wave is close to that. This makes the measured result less likely to reflect a
temporal component. I mentioned that sound has two axes, the "amplitude axis" and the "time axis," but
the catalog spec is a measurement that almost ignores the "time axis" in order to make it easier to
quantify.

Cneyugpurkayun kamanoza — 3mo napamempul, KOMmopvle UZHOPUPYIOM 6PEMEHHYIO OCb.
Cunycoudwvl UCnonb3yIOmMcs 05l usMepeHus cneyupurayull Kamanoea, makux KaxK ypogeHs
uckaxcenuti (THD), yacmomuas xapaxmepucmuka u omuouienue cuenan/wiym. Ilpuuuna 6 mom, umo smo

YOOOHO 07151 KonuuecmeeHHou oyenku. CuHycouda — 3mo CUSHAL 0OOHOL Yacmomyl, KOMOpslil OJIUMCS
geurno. Imo cmamuieckull cueHan 6e3 OUHAMUYeCKUX usMerneHuil. A ynomMunan, 4mo cmamuyecko2o 36yKa
He cywyecmeyem, HO CUHYCOUOa OIU3KA K smomy. Imo oenaem usmepeHHblll pe3yibmam meHee
8EPOSIMHBIM OJIsL OMPANCEHUS BDEMEHHO020 KOMNOHEHMA. A YROMUHAT, YMO 36VK UMeen 08¢ OCIL: «OCb
AMNIUMYObLY U «OCb 8PEMEHILY, HO CReYUDUKAYUS Kamano2ca — Mo usmepenue, Komopoe noumu
USHOpUPYem «0Cb 8peMeHU», YmMoodbl 001e24Umy e20 KOIUUeCmeeHHoe onpedeneHue.

The Curse of the Fourier

We often use FFT (Fast Fourier Transform) analyzers to analyze sound. Simply put, the FFT
transforms the time axis into the frequency axis for easier analysis. Assuming that a signal of a certain
time width is repeated forever, we decompose it into its frequency components and arrange them. This is
called the Fourier transform. The familiar frequency response graph is the result of the Fourier transform
itself. In this case, too, the time axis is completely ignored.



In other words, it is a fourier transform that turns the food into a paste in a blender and then
separates and arranges it by component in a centrifuge. The chef's skill is ignored.

Somehow we have come to think of sound quality in terms of the Frequency axis. And somehow
we forgot about the Time axis. I call this the Fourier's curse.

Ilpoxknamue @ypove

Mot yacmo ucnonvzyem anaruzamopuol FFT (6vicmpoe npeoopasosanue @ypve) 0 anaiuza
38yka. [lpowe 2060ps, FFT npeobpasyem epemenHyIo 0Cb 8 4aCmMOmMHYI0 0Cb 0Jisl bosee npocmozo
ananuza. Ilpeononaeas, umo cueHan onpedeienHol peMeHHOU UWUPUHbL HOBMOPEMCS 6e4UHO, Mbl
pasnazaem e2o Ha YACMOMHble KOMNOHEHMbl U YNOPA0oUUaeM ux. Imo Ha3vieaemcs npeoopaszosanuem
Dypve. 3Hakomblil epagux YacmMomHol XapaKkmepucmuKy a6isAencs pe3yibmamom camozo
npeobdpazosanus Oypve. B smom ciyyae oce 8pemenu maxace NOIHOCMbIO USHOPUDYENICAL.

Hpyeumu cnosamu, smo npeobpazosanue Pypve, komopoe npespawjaem edy 8 nacmy 6 bieHoepe,
a 3amem pasoessem u ynopsaoodugaem ee no KOMnoHeHmam 8 yenmpugyee. Macmepcmeo nosapa
UCHOPUPYEMCS.

Kaxum-mo obpazom mel npuwinu Kk momy, umobsi Oymams o Kaiecmee 36yKa ¢ MOYKU 3PeHUst OCU
yacmom. W kakum-mo obpazom mul 3a0b6L1U 0 ocu epemeHu. A Hazvlearo smo npoxiamuem Pypove.

Static performance and Dynamic performance
From this point on, frequency axis performance that can be quantified as catalog specs, such as
distortion rate, frequency response, and signal-to-noise ratio, is called static performance.

On the other hand, the performance related to the time axis, which is difficult to quantify, is called
Dynamic performance.

Dynamic performance is the lost performance that does not appear in ordinary catalog specs. If we
were to mention just a few, rise time, impulse response waveform, clock jitter, etc., are among the
Dynamic performance. However, it is difficult to quantify and visualize because it seems to affect the
sound only for a very small period of time.

Dynamic performance is like a chef's skill in cooking. In the case of a car, it is the cornering
performance. It is interesting to note that the time axis is also a factor in these performances and is
difficult to quantify. Humans seem to be good at ignoring time and quantifying it. The only way to
determine the essence is to eat or drive. Dynamic performance in audio can also be understood by
listening, and it can be said that performance can only be judged by listening.

And there is something even more tricky. Static performance and dynamic performance in audio
become a trade-off after a certain level. The reason for this lies in the characteristics of human hearing.

Cmamuueckue xapakxmepucmuku u OUHAMUYECKUe XapaKmepucmuku

C amo2o MmomeHma xapakmepucmuKky ocu 4acmom, KOmopble MON*CHO KOIULECMBEHHO OYEeHUMb
KAK KamanodicHvle Xapakmepucmuku, makue Kax ypoeens uckadxcenuil (THD), vacmomnas
Xapaxkmepucmuxa u OmHoulenue CUSHAN/UYM, HA3bl8AIOMC L CINAMUYECKUMU XaAPaKmMepUCmuKamu.

C dpyzoii cmoponbl, Xapakxmepucmuku, CéA3aHHble C 0CbI0 8PEMeHU, KOMopbvle MPYOHO OYEeHUMb
KOIUY4eCmEeHHO, Ha3bl8aAI0MCA OUHAMUYECKUMU XAPAKMEPUCTUKAMU.

Hunamuueckue xapakmepucmuky — 3mo nomepsiHHvle XapaKmepucmuku, Komopbvie He
omobpastcaromcs 8 0ObIYHBIX KAMA0NHCHBIX Xapakmepucmukax. Eciu 0vl mbl ynomsaHyiu monsko
HeCKOIbKO, 8peMsl HapacmaHusi, (popma umMnyibCHOU XapaKmepucmuxu, OpoicaHue maxkmosou Yacmomsl
U m. 0. OMHOCAMCS K OUHAMUYeCKUM xapakmepucmuxam. OOHAKO ux mpyoHO KOTUYECNEEHHO OYeHUMb U
BUZYANUZUPOBAMb, NOCKONILKY OHU, NO-8UOUMOMY, 6TIUAION HA 36YK MOIbKO 8 MeYeHUe 04eHb
KOPOMKO020 nepuooa epemeHu.



Hunamuueckue xapaxmepucmuxu no00OHbL HABLIKAM NOSApa 6 npucomosienuu nuwu. B ciyuae
AGMOMOOUINA IMO XAPAKMEPUCHUKIU NPOXOICOCHUA NOGOpomos. inmepecno ommemums, 4mo oco
8peMeHU MaKoice A6NAemcs haKkmopom 3Mmux Xapakmepucmux u ee mpyoHo OYeHUmsb KOIU4ecmeeHHo.
JIoou, noxooice, Xopouio ucHOpuUpyOm pems U KonuyeCmeenHo e2o oyenusaiom. Eouncmeennuiii cnocoo
onpeoenums Cymv — ecmb Uy UlU 600UMb MAWUHY. [JuHamuyecKue XapaKxmepucmuku ayouo makxaice
MOJICHO NOHAMb, CIAYWAS, U MONCHO CKA3AMb, YO XAPAKMEPUCMUKU MONHCHO OYEHUMb MONbKO CIVUAA.

IIpumeuanue. B crnyuae my3viku no anano2uu ¢ agmomoouiem — 3mo makice XapaKmepucmuxu
MOYHO20 NOBMOPEHUS NOBOPOMOE (8PALYEHUS YHACMKO8 CUSHALA OMIUYHBIX OM YUCTOU CUHYCOUODL,
0COOEHHO HA Y4acmKax amaky U 3amyxaHus Omeedarowux 3a MUKpOOUHamuxy u memop. Ho 6 my3svike
amo cnaownou npoyecc!!!)

U ecmb koe-umo euje bonee cnosicnoe. Cmamuueckue xapakmepucmuku u ouHamuuecKkue
xapakmepucmuxku ay()uo CMAHOBGAMCA KOMNPOMUCCOM nocie onpe()eﬂeimoeo YPOBHAL. HpuquHa amoceo
Kpoemc: 6 0COOEHHOCMSAX Yel0BEYeCK020 cayxa.

Therefore, the performance that can be measured is exactly the static characteristic. An audio
product that places too much emphasis on static characteristics cannot reproduce music properly.
Ay()uonpodykm, I('Oln()pbllz y()@.Y}ZGIﬂ CIUMKOM MHO2O 6HUMAHUA CMAMU4YeCKUM XapaKkmepucnuxkam He
Mootrcem npasulbHo 6()6’1’1[90”3(5‘()(%[17113 M)3bLK).

"Humans cannot hear above 20 kHz in the case of a sine wave, but they can sense the slowing of
the rise of a musical waveform when the frequency band above 20 kHz is cut off.
«JItoou ne mozym caviuams eviuie 20 kl'y 6 ciyuae ¢ CUHYCOUOATLHOU 8OIHOU, HO OHU MO2YIM OUWYUWaAMb
3ameodneHue noovema My3biKAIbHOU 80Hbl, Koeoa nonoca yacmom eviute 20 kl'y obpezaemcs.

Ilpumeuanue. B smom xopow npumep /Joicona Kepna:

«oxono 20 nem Hazao s npogen mecm ¢ mpems 100bMu. A ucnonb3oean 1eHmouHbll meumep
Pioneer ¢ usmepennvim omkauxom o6onee 45 kl'y, ¢ ycunumenem mownocmu Electrocompaniet na ocnose
Otala u ¢ynkyuonanvnvim cenepamopom. Hackonwbko s nomuio, 1 ycmanosun 6 hYyHKYUOHANIbHOM
eeHepamope NPAMOY20IbHYI0 60NIHY ¢ yacmomou 5 kl'y u Hamepenno oepanudu 8pems Hapacmanus 0o
3,5 mkc, umo cocmaénsem npumepro 100 xl'y, ¢ kauecmeeHHbIM NIEHOYHBIM NOTUCMUPOTLHHIM
KOHOeHcamopom Ha 3emat0. PYHKYUOHANbHbII cenepamop umen 6yghepHulil 6bixo0 na 50 Om. 3amem 60
epems mecma s 0006agu euje 00UH NOTUCIMUPONOGbII KOHOEHCAMOP NAPATNENbHO, YMOoObl YEeTudums
aphexmuenoe epems napacmanus 0o 10 mxc unu 35 kl'y. Mol 6ce moznu caviuwames pasuuyy. Imo mooice
OvL10 00801bHO NezKo. Tlouemy? A ne 3uaio, Ho Mbl, Kadxcemcsl, bonee Yy8CcmeumenbHbl K CKOpOCHmu
U3MEeHEeHUsl, YeM K paKxmuueckol 4acmomHnol XapaKkmepucmuke.»

Cnedyem ommemums ymo CHUdMCEHUe AMNAUMYO CHeKMPAIbHbIX cocmagnaowux cueHaira ¢ PHY
35 kl'y 6 38yk060m ouanazone (5 u 15 kl'y) no cpasuenuro ¢ ux yposuamu nocie ®HY 100 kl'y 6onee uem
HA NOPAOOK HUJICE NOPO208 UYECMEUMENTbHOCIU CTIYXA. .

The sine wave experiment is an experiment that does not take into account the time axis, i.e., the
sludge sushi experiment. Why not eat it and compare? That's because it can't be quantified and is
subjective. And the component results of sludge sushi are more important. That is what audio is today,
raped by the frequency brain. No matter how good the sound is, "if it's not measured right, it doesn't
sound right!" Static performance is a universal opinion, which cannot be clearly refuted. It is at such a
level. Isn't it ridiculous?

31<cnepu.weHm C CUHyCOLl()(L'ZbH()L? BONHOU — 3MO IKCnepumenni, K()I?’lOpblﬁ He yuumbsleaem
BPEMEHHYIO OCb, M. e. IKCnepumMenm ¢ cywu-uiiamom. Ilouemy 6vi He cvecmb €20 U He CpaGHUMb?
Tlomomy umo e2o Henv3si KOIUYECMEEeHHO OYeHUmMb, U OH CyObekmueeH. A pe3yibmamsi KOMNOHEHMO8
cywu u3 una eaxcree. Bom umo makoe ayouo ce2o0Hs, U3HACUIO8AHHOE YACMOMHbIM Mo320M. HesadicHo,
HACKONIbKO XOPOUL 36K, «eCii OH He U3MEPeH NPAGUIbHO, OH 38yuum Henpasuibno!» Cmamuyeckasn
nPOU3B00UMENbHOCMb — MO 8Ceodujee MHeHUe, KOmopoe Helb3s 00HO3HAYHO onposepeHymb. OHO
Haxooumcsi Ha maxkom yposte. Pazee smo ne cmewno?



Sound image localization

There are any number of events generally recognized in modern audio that contradict the
assumption that humans do not perceive anything above 20 kHz. Take, for example, sound image
localization. If the equipment is excellent, we can perceive three-dimensional sound image localization
with two speakers. I don't believe that! If you are one of those who say, "I'm sorry," there is no need to
read any further. It is true that some people do not feel it, but it is also true that some people do. Assuming
that "humans cannot hear above 20 kHz, so it is not necessary" is correct, it is impossible to explain the
three-dimensional localization of the sound image itself. This is because the phase difference required to
produce a finely spread sound image localization, when converted into frequency, far exceeds 20 kHz.

Jlokanu3zayus 38yKo6020 oopaza

B cospemennom ayouo cywecmeyem MHONCECBO 00U eNPUSHAHHBIX S8eHULL, KOMOpble
NPOMuUBOpeuam npeonoLoHCeHUIo, Ymo aoou He 80cnpunumarom Hudezo eviute 20 kl'y. Bozomem, K
npumepy, I10KAIU3aYUI0 38yK06020 oopaza. Eciu 0b6opyoosanue omiuuHoe, Mbl MONMCEM BOCHPUHUMANb
MpexmepHyIo IOKATUIAYUIO 38YK0B020 00pa3a ¢ 08yms ounamuxamu. A 6 smo e eepro! Ecau bl 00un u3z
mex, kmo 206opum: «Mzeunumey, mo oanvuie yumams ne nyxcho. Ilpasoa, umo Hekomopwvie 100U 3Mo20
He YY8Cm8YIom, HO MAaKice npasod, 4mo HeKomopbwle 100U 3mo yyecmeayiom. Ilpeononazas, umo «uoou
He mocym caviuiamsy eviuie 20 kly, nosmomy 3mo He 00a3amenbHO Y, A6IAEMCA NPABUTLHBIM,
HeBO3MONCHO 00BACHUMb MPEXMEPHYIO TOKANUZAYUIO CAMO20 38YKOB020 00paza. Imo npoucxooum
NOMOMY, Ymo pasHoCcmsb a3z, HeobxXoouMas Oisi CO30AHUSL METKOMACUMAOHOU TOKAAUZAYUU 38YKOBO2O
0bpasa, npu npeodbpazoeaHuu 8 yacmomy HamHo2o npesviuiarowyio 20 kl'y.

Thinking about clock generators is a chance to break free from the frequency brain. It is a proof
that humans can perceive minute behaviors of 10MHz, not 20kHz.

Pasmvruunenus o makmosvix cenepamopax — 9mo wanc 0c60000UMbCs OM YACMOMHO20 MO32d.
Dmo 00Ka3amenbCmeo moeo, wmo 00U Mo2yn 60CHPUHUMAMb Menvuatiuiie uzmenenus ¢ 10 My, a ne
mo umo 6 20 kl uy.

non-NFB circuit

Negative feedback circuits are a common way to improve static performance. 99% of audio
circuits in the world use negative feedback circuits. I used to design amplifiers with negative feedback
circuits, but the deeper the negative feedback is applied, the better the static performance, but the more
the music loses its life force and sounds boring. In other words, it is time-worn sushi because the output is
perpetually being returned to the input. This seems to be becoming known around the world, and these
days there are fewer audio amplifiers with as deep a feedback as in the past.

SOULNOTE's analog stage is a non-NFB circuit that has eliminated negative feedback. Naturally,
the static performance is worse, but the sound is fresher, the music is more vibrant, and the heart is more
resonant. The amount of feedback is an example of a very easy-to-understand trade-off.

Cxempl 6e3 00C

Cxembl ompuyamenvHol 00pamHoul Ces3u AGISIIOMCSL PACNPOCMPAHEHHBIM CHOCOOOM VIYYULeHUS]
cmamuyeckux xapakmepucmux. 99% ayouocxem 8 mupe UCnoIbL3YIOM cxeMbl OMPUYAMETbHOU 00PAMHOU
cea3u. Panvuue s npoekmupoeai ycuiumeiu ¢ cxemamu ()l’?’lpuljdlﬂeﬂbHOl? ()6])61/77HOL7 C6B43U, HO 4ém
2]1_))6.7[(’6 npumensiemcsa ompuuamelbHan ()(7p[l"lH(l}l C643b, mem jiyuuie cmamuueckan
XapaxKmepucmuKa, Ho mem 001buie My3blKa mepsiem Ce010 HCUSHEHHYI0 CULY U 36YUUM CKYUHO.
Hpyeumu cnosamu, 3mo usHouleHHvle Cyuu, ROMOMY YUMo 8bIX00 NOCMOSHHO 8038PAWAENICSL HA 8X00.
Kaoicemcest, smo cmanosumcst uzsecmuvim 60 6cem mupe, U 6 HaAuil OHU AyOUOyCUIUmeneil ¢ MmaKoi jce
Z./Iy(;()K()ﬁ ()6[)61”1H()ﬁ C6A3bl0 MeHbvUle, UeM 6 nPOULIIOM.

Ananoeoswviii kackao SOULNOTE — smo cxema non-NFB, xomopas ycmparunia ompuyamenbHyo
obpammuyio ceazv. Ecmecmeenno, cmamuueckas Xapakmepucmuka xyice, HO 386VK ceedfcee, My3vika bonee
sapkas, a cepoye bonee pezonupyioujee. Konuuecmseo obpammoii céa3u — npocmotui npumep 0jist
NOHUMAHUSL KOMIPOMUCCA.
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SOULNOTE Kato’s Design Philosophy Part 12

SOULNOTE Chief designer Kato continues his essay series with the topic of the most
important aspect of SOULNOTE’s design. This is the final installment of the series.

nasHbil dusatHep SOULNOTE Kamo npodormkaem ceputo acce Ha memMmy camoz20
g8axxHo20 acriekma OusatiHa SOULNOTE. Omo 3akntodumerbHasi Yacmb cepuu.

| always design while listening to music

51 ecea0a 3aHuUMarocb Qu3saliHOM, cJlywasi My3bIKY.

Previously, | have explained that there is a trade-off between static performance, which
can be expressed by measurements, and dynamic performance, which is related to the time
axis and difficult to express by measurements. We have also explained why the structure of the
chassis affects the sound. This is another element of dynamic performance that can only be
judged by listening.

PaHee 51 06b5ICHSA, YMO cyujecmayem KOMIPoOMUCC MexX0y cmamu4yeckou
rpou3800UMENIbHOCMbIO, KOMOPYIO MOXHO 8bipa3ums U3MepeHUsiMU, U QUHaMu4ecKol
rpou3800UMENIbHOCMbIO, KOMOpPas cesi3aHa C OCbi0 8peMeHU U KOmopyro mpyoHO 8bipa3umas
uamepeHusamu. Mbl makxe o6bsSCHUMU, NOYEMY CMPYyKmMypa waccu efiusem Ha 38yK. 9mo ewe
OOUH 3r1eMeHmM OUHaMu4ecKoUl rpou3eooumesibHOCMuU, KOmMopbIl MOXHO OUEHUMb MOJIbKO Ha
CryX.

So, to what extent should Static performance be improved? My answer to this is as
follows.

As long as there are no problems when listening to music, it is OK.

The most extreme example is the residual noise of a phono equalizer. If the residual
noise is lower than the scratch noise of a cartridge tracing a vinyl record, we judge that there is
no problem, and everything else is done in pursuit of dynamic performance. In other words, in
the end, we just listen and judge.

Vimak, e kakou cmerneHu criedyem yry4uwume Cmamu4ecKyto rnpou3gooumeribHoCms?
Mot omeem Ha amo credyrouwud.

lMoka Hem ripobrniem npu npocywusaHuu My3bIKu, 8ce 8 rnopsokKe.

Cawmbili akcmpemarbHbIU npumMep — o0CmamoyHbIl WyM ¢poHOKoppekmopa. Ecnu
0CMamoyYHbIU WyM HUXe, YeM yapanarowult wym kapmpuodxa, NpoKpydusaou,e2o 8UHUIT08YH
rnnacmuHKy, Mbl cHumaem, 4mo ripobriem Hem, U 8ce ocmarsibHoe 0efnlaemcs 8 o2oHe 3a
OuHamu4eckol npou3eodumernibHOCMbIO. [Jpya2umu crioeamu, 8 KOHUE KOHU08, Mbl [pOoCmo
cnywaem u cyoum.

Finally, we also take measurements. This is to detect manufacturing errors when mass-
producing at the factory. When we design, we dare not measure. | also have a feeling that |
want to improve the catalog specifications as much as possible for sales purposes. That is why |
don’t dare to measure in order to prevent any strange bias in my judgment.

HakoHeu, Mbl makxxe npoeooum usmepeHusi. 9mo derraemcs 0511 mo2o, 4mobbl
0bHapyxumb rpou38odcmMeeHHbIe OWUBKU rnpu Macco8oM rpou3eodcmee Ha 3ago0e.
(lMNpumevaHue. Audio Precision cmoum, KaK rpasusio, 8 KOHUe cbopoyHO20 KoHeeliepa Oris
nposepku (OHO/HEIMOAHO neped ynakoekou). Koalda Mbl Mpoekmupyem, Mbl HE CMEEM
usMepsime. Y MEHs makxe ecmb 4y8cmeo, Ymo 51 X4y MaKCUMaribHO yry4wumb
crieyupukayuu kamarsoeaa 0515 ueneu npodax. Bom noyemy s He cmeto usamepsims, 4mobbi
npedomepamume /106y cmpaHHYH rpeda3simocmb 8 MOEM Cy)XOeHUU.

NOS would not have been born if | had measured it before listening to it

NOS He podurics 6b1, ecniu 6b1 51 usmepust e2o A0 NpPocslywusaHust

I, too, thought that an oversampling digital filter was absolutely necessary. 5 years ago,
during the development of a DA converter. | was experimenting with different settings, and
suddenly the sound was so much better. It wasn’t until later that | looked at the waveform, and
that’'s when | discovered that the waveform was stair-stepping. It just so happened that | had the
wrong setting and oversampling was turned off. If | had seen the waveform first, | would have
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corrected it immediately and would not have heard the NOS sound. And SOULNOTE would
never have done NOS. Thanks to listening to the sound without measuring, NOS was born.

A moxe Oymar, ymo yughposou husibmp ¢ nepeduckpemu3sayuet abcosiromHo
Heobxooum. 5 nem Ha3ad, 80 epems paspabomku DA-npeobpaszosameris, 5
3KCHEPUMEHMUPOBAS C Pa3HbIMU HacmpouKamu, U 8He3arnHo 38yK cmarsl HaMHO20 J1y4we.
Torneko rnosxe g nocMompen Ha hopMy 8071HbI, U 80m moada 5 06HapyKusl, 4mo ¢hopma 80IHbI
bbira cmyrneHyamou. Tak yx Mosy4usiocb, 4Ymo y MeHs bbina HerpasuribHass Hacmpouka, u
rnepeduckpemusauyus bbina omkrodeHa. Ecnu 6bi 9 cHavyana ysudern ¢hopmy 80sIHbI, 5 6bi
cpasy ee ucrnipasus u He ycrbiwarn 6bi 38yk NOS. U SOULNOTE Hukoz0a 6b1 He cdenan NOS.
bnazodaps npocryuwusaHuro 38yka 6e3 usamepeHut podusncs NOS.

SOULNOTE respects the sound source as much as possible

SOULNOTE makcumasnibHO yeaxaem UCMOYHUK 38yKa

A sound source is a vinyl record, CD, or file source. SOULNOTE respects them as much
as possible. SOULNOTE is committed to respecting the work of art to the fullest, and we aim to
bring out the best in each and every one of them without altering them.

In the development of audio equipment, the question is: “How does SOULNOTE create
its sound? | don’t make a sound! | answer. This is because we believe that audio equipment
should not create sound. That is why all sound sources are inherently wonderful. But only if you
can get all the information recorded in the sound source! The reason for this is that

Mcmo4yHUK 38yka — amo 8UHUI08ast rnnacmuHKa, kKomrnakm-ouck unu ¢gadn. SOULNOTE
ygaxaem Ux HacmoJsibKo, HacKosibko amo 803MoxHo. SOULNOTE cmpemumcs ygaxamb
rpousgedeHuUe UcKyccmea 8 rnosiHou Mepe, U Mbl CMpeMUMCS U38r1edb JlyHuee U3 Kaxoo2o u3
HUX, HE U3MEHSIS UX.

lpu paspabomke ayduoobopydoeaHusi sosHukaem eoripoc: «Kak SOULNOTE co3daem
ceol 38yK? 5 He u3daro 38yk! 5 omeeyaro. Imo nomomy, Ymo Mbl cHumaem, 4mo
ayouoobopydosaHue He Q0/mKHO co3dasamb 38yK. Bom royemy ece UucCmo4YyHUKU 38yKa o ceoel
cymu npekpacHbl. Ho mornbKo ecru 8bl MoXXeme nosly4umsb 6Cto UHGhOpMaUUto, 3arucaHHyH 8
ucmoyHuke 38yka! lNpuduHa 3mo20 8 mom, 4mo

There is no seasoning to restore freshness

Hem rnpuripaebl, Komopas eocCmaHaesiugasia 6b1 ceexxecme.

Conventional designs that emphasize Static performance will result in a boring sound
with no sense of freshness as it is. There is no doubt in my experience. As | wrote before, | have
been convinced of this since | was a student. So it is usually necessary to improve that boring
sound later by changing components and so on. This is the true nature of sound construction.
However, if you prioritize dynamic performance and design while listening to music, there is no
need for sound construction. All you need to do is to carefully remove bottlenecks. Then, the
balance will be finally adjusted at a high level, and a wonderful sound will be achieved. Imagine
a river that has been dammed up in several places. If you continue to remove the weirs little by
little, the river will finally open up to its full potential, and the original flow of the river will be
restored. This is the only work that SOULNOTE does.

TpaduyuoHHbIe kKoHecmpykuuu (¢ arybokot OOC), komopbsie nodyepKkusarom
cmamud4ecKyr rnpou3sooumesibHoCMb, npueedym K CKy4HOMY 38yKy 6e3 owyweHuUs ceexecmu
Kak makosol. B amom Hem HUKakux coMHeHul no moemy ornbimy. Kak s yxe nucan paHee, s
6611 ybexxdeH 8 amom euwje co spemeH cmydeH4yecmsa. Toamomy 0bbIHHO HEOBXOOUMO
YAyHquwume 3mom CKyYHbIU 38YK r103Xe, 3aMeHU8 KOMIMOHEHMbI U mak dasiee. 9mo UucmuHHas
npupoda nocmpoeHus 38yka. OOHakKo, ecrniu 8bl omodaeme rnpuopumem OUHaMuU4ecKoul
rpouseodumerisHocMu U du3alHy rpu rnpocrywusaHuu My3biku, Hem Heobxodumocmu 8
rnocmpoeHuu 38yka. Bce, ymo eam Hy>XHO cderiamb, 3Mo OCMOPOXHO ycmpaHUmb y3Kue
mecma. Toz0a banaHc 6ydem OKOHYamesibHO ompez2ysiupoeaH Ha 8bICOKOM yposHe, u bydem
docmuaHym ripekpacHsbil 38yk. [lpedcmasbme cebe peky, komopas bbina nepekpbima
M710MuHOU 8 HECKObKUX Mecmax. Ecnu bl npodormkume rnoHemHoey ybupamb niomuHsbl,
peka, HakoHel, pacKkpoemcs 8 nosiHoU Mepe, U repeoHadyasibHoe medyeHue peku bydem
goccmaHoerieHo. 3Imo eduHcmeeHHasi paboma, komopyro dertlaem SOULNOTE.



By focusing on static performance, the time axis is ignored, and the sound that has lost
its freshness cannot be regained, no matter how much you work on the sound later. You can’t
get back the time that you lost. There is no seasoning that can freshen up sushi that has lost its
freshness.

Cocpedomoyusuwiuchb Ha cmamu4YeCcKOM UCMOMIHEHUU, 8bl U2HOpUpyeme 8peMEHHYH0 OCb,
U 38yK, nomepsisuull ceexxecms, He Moxem 6bimb 80CCMaHO8/1eH, Kak bbl 8b1 HU pabomarnu
Had 38yKOM ro3e. Bbl He cMoOxeme eepHymb nomepsHHoe epems. Hem ripurnpassl, Komopasi
Moeria bbl oceexxums cywu, nomepsisLue ceexecmes.

Audio equipment should be tableware.

In the culinary analogy, the sound source is the food, and the audio equipment should be
the tableware used to enjoy the food. The dishes should not have holes in them or be coated
with sugar. | think of sound construction as putting sugar or sauce on the dishes. Such
tableware chooses the music and the speakers.

3sykoesoe obopydosaHue O0rmKHO bbimb cmorioeou nocydol (m. e. HU4e20 He 8HOCUMb 8
nuwy).

B KynuHapHoU aHanoauu UCmoYHUKOM 38yKa sernsiemcsi eda, a 38yKO8bIM
obopydosaHuem OormkHa bbimb cmosioeasi nocyoa, ucronb3yemas 0risi HacraxoeHusi edod.
[Nocyda He domkHa umembs omeepcmuli unu 6bimb fMoKpbima caxapom. 5 Oymaro 0 38YKOBOM
KOHCMpYyupo8aHUU KaK O HaHECEeHUU caxapa usu coyca Ha rocydy. Takas cmosogas nocyda
eblbupaem my3biky u AC.

Sound quality adjustment

Pezynupoeka kayecmea 38yKa

In the process of product development, | always listen to music while selecting
components, circuits, and structures. | have said this many times before. Finally, | would like to
explain my approach to sound quality in detail.

Sound quality can be examined for any speaker, as long as it is above a certain level.
Also, as long as the sound source is straightforward, | can evaluate any sound source from any
era and any genre. However, sound sources whose time axis has been destroyed by digital
processing are excluded.

B nipouyecce paspabomku rnpodykma s eceada crywaro My3biKy rpu 8bibope
KOMMOHEHMO8, cxeM u cmpykmyp. 5 yxe 2oeopusn 06 amom MHo20 pa3. HakoHeu, s xomen 6bl
nodpobHo 0bbsCHUMb ¢80l Modxo0 K Ka4yecmasy 38yKa.

Kayecmeo 38yka MOXHO riposepums 0nisi 106020 OUHaMUuUKa, ecriu OHO 8bilie
ornpederieHHO20 yposHs. Kpome moz2o, ecriu UCMOYHUK 38yKa rpocm, s Mo2y oueHuUms ritobou
UCMOYHUK 38yKa u3 fitobol aroxu u moboeo xaHpa. OOHaKo LCMOYHUKU 38yKa, 8peMeHHas 0Ch
Komopbix bbina paspyweHa yugposol obpabomkou, UCKTHOYamcs.

You don’t know the original sound of the sound source, so why should you be able to
examine it?” Don’t you think? To that question, | answer with this. No, even the engineer who
finished the sound source may not know the true sound of that source. The reason is that
SOULNOTE is not used for playback.”

The reason why we do not select sound sources or speakers for sound quality studies is
that it is not a balanced approach. Balancing is the usual way to achieve a good sound by
matching the sound to the speakers and the sound source.

Bbi He 3Haeme uCcx00HbIl 38yK UCMOYHUKa 38yKa, makK rnodyemy bl OO/MKHbI UMemb
B803MOXXHOCMb €20 uccriefoeambs?» Bbl mak He Oymaeme? Ha amom eorpoc s omeeyaro mak.
Hem, daxe uHxeHep, KOmopbIlt 3aKOHYUST UCMOYHUK 38yKa, MOXem He 3Hamb UCMUHHO20
38yKa amozo ucmoyHuka. lNpuyuHa 8 mom, ymo SOULNOTE He ucrionb3yemcs 0risi
80CIpPOU3BEOEHUS».

lMpu4uHa, No komopou Mbl He 8bibupaeM UCMOYHUKU 38yKa usnu OuHaMuKku Orsi
uccriedosaHull Kayecmea 38yKa, 3aKk/iro4aemcsi 8 mom, 4mo amo He cbanaHcupoeaHHbIU
nooxo0. banaHcuposka — 3mMo 0bbI4YHbIU criocob dobumbcsi xopowle2o 38yKa rnymem
coerlacosaHusi 38yKka ¢ OUHaMuKaMu U UCMOYHUKOM 38YKa.

| do not take a balanced approach. | only remove obstacles that rob the sound of its
freshness or add a habit to it. So the evaluation is “Is it there or not? For example, a three-
dimensional echo, a sensation that cuts through space and jumps into your heart, a pleasant



feeling that makes you want to keep listening to it forever. We judge whether or not these things
are present. For example, you can tell just by the feeling of the air just before the music starts.
This kind of feeling cannot be created later with audio equipment. It is definitely present in the
original sound source. That is the “soul in the sound source” that has never been extracted
before.

A He npudepxxusarocb cbanaHcuposaHHO20 Modxoda. 51 mosibKo ycmpaHsito
npernsmecmeusi, Komopakle fiuwarom 38yK e20 ceexecmu usnu 0obaesnsom emy rpusbIyKy.
[Moamomy oueHka makosa: « Ecmb 5iu OHO unu Hem? Harnpumep, mpexmepHoe 3X0, owyweHue,
Komopoe ripope3aem rpocmpaHcmeo U rpoHuUKkaem 8 gawe cepoue, rnpusim-{oe 4yecmeo,
Komopoe 3acmaserisiem eac criyuame e20 8e4Ho. Mbi cydum, npucymemeaytom nu amu eewju
unu Hem. Haripumep, bl MOXeme cka3amb 3mo Mpocmo o oWyuweHuU 8030yxa
HerocpedcmeeHHO reped Ha4dasrioM My3biKU. Takoe 4yecmeo He803MOXHO co30amb ro3xe ¢
rnomouwibro ayouoobopydosaHusi. OHO orpederieHHO npucymcmayem 8 UCXOOHOM UCIMOYHUKe
38yKa. Omo «Oywa 8 UCMOYHUKe 38yKax», Komopasi HUko20a He u3eriekasach paHee.

This is not a skill that is unique to me. Anyone present can judge it. If we are faithful to
the time axis, the difference in sound is obvious to everyone’s ears. That is why my
development time is very short. Because it is really easy.

3Omo He Mol yHUKarbHbIU HasbIK. JTloboU npucymcemeyrowul MoXem OUueHUMb €20.
Ecnu mbI eepHbl OCU 8peMeHU, pa3HUUa e 3ey4yaHuu o4yeaudHa Osisi yuwel Kaxdoeo. (time
Propagation Delay u Group Delay (I'B3) HernocpedcmeeHHO cesi3aHo ¢ Ocbro spemeHu ) Bom
royemy spemsi Moel pa3pabomku o4eHb Kopomkoe. [lomomy 4mo amo OelicmeumersibHO
neeko.

Finally

OkoH4aHue

All music is a work of art, a legacy of humanity. And even the souls of musicians who are
no longer with us are indeed recorded in their masters. If there is no audio device to revive the
soul, it will be lost forever. That must be avoided at all costs. To do so, we need to free
ourselves from the curse of Fourier.

| am developing a device to revive the soul. And | feel happy to be in an environment
where | can do that. But | still have more to do. Of course, | have not forgotten my promise to
Mr. Nakazawa.

Bcs my3bika — amo npoussedeHue ucKyccmea, Hacriedue Jyerogedecmea. M daxe Oywu
My3bIKaHmMOo8, KOmopbIx bosbwe Hem ¢ Hamu, elicmeumeribHO 3arucaHbl 8 UX Macmepax.
Ecnu Hem ayduoycmpoticmea 0515 oxxueneHusi Oywu, oHa 6ydem rnomepsiHa Hagceada. 3moeo
HyXHo u3bezamep ntobou yeHou. Ymobsi cOername 3mo, HaM HyXHO 0c80600uUMbCs om
npoknamusi Qypee.

A paspabameigato ycmpoticmeo 05151 oxuerieHus Oywu. M 1 cyuacmrue Haxooumbcsi 8
cpede, 20e g moay amo coenamsb. Ho mHe ewe mHozoe npedcmoum coeniamb. KoHe4YHo, 51 He
3abnblr1 ceoe obewaHue 2o0crnoduHy Haka3saee.

https://www.soulnote.audio/soulnote-en/about-soulnote

About Soulnote

The brand and the people behind

Soulnote is a high-end home audio brand by CSR, Inc. headquartered in Kanagawa,
Japan. CSR was founded in 2004 by the former members of Marantz Japan. It has around 50
employees now. Hideki Kato, the Chief Sound Manager since 2016, has his long professional
career since late eighties, having deeply involved in the development of the legendary A-10
amplifiers by NEC as well as the LHH series by Philips, but having kept himself staying behind
the scene. Soulnote's first launch into Europe was a couple of years ago with the models SA300
/ SC300 / SD300 / SC710 / SA730. However, the current line-up is based on totally different
design concept from that of the previous models.
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BpeHO u nrdu, cmosiwue 3a HUM

Soulnote — amo 6peHd ebicokoKadecmeeHHOU OoMawHel ayouomexHuku om CSR, Inc.
co wmab-keapmupou e KaHazase, SnoHusi. CSR bbina ocHogaHa 6 2004 200y bbiswumu
ynieHamu Marantz Japan. Celyac 8 Hel okorio 50 compydHukos. Xudeku Kamo, arnagHsll
MmeHedxep o 38yKy ¢ 2016 2oda, umeem Aornzyto NpogeccuoHarnbHy Kapbepy ¢ KOHUa
socbMmudecsimbix, ariyboko yyacmeys 8 paspabomke receHOapHbIx ycunumened A-10 om NEC,
a makxe cepuu LHH om Philips, Ho npu amom ocmaseasicb 3a Kyrnucamu. lepebit 3amnyck
Soulnote e Egporie cocmosiricsi napy siem Ha3ad ¢ modesnsamu SA300 / SC300/ SD300 /
SC710/ SA730. O0Hako HbIHEWHSIS NTUHEliKka OCHO8aHa Ha CO8EPUIEHHO UHOU KOHUENuuUuU
ousaliHa, Yem y npeodbidyuux modered.

Soulnote's design philosophy

Through his long carrer as a designer of audio equipment both in analogue and digital
areas, Kato has been struggling to find out the reason why the improvement in static
performance and the sound quality in playback did not always correspond. Kato made a
hypothesis about a counter-concept which he called dynamic performacne. The adoption of the
NOS (non-oversampling) mode for PCM playback in digital-to-analogue conversion as well as a
non-NFB (without negative feedback) circuit in amplifiers come from this hypothesis. Indeed
these worsen the measurement result in static performance, but a remarkable improvement can
be recognised in dynamic one.

dunocogpusi dusatiHa Soulnote

B meyeHue ceoell onaoli Kapbepbl 8 Ka4ecmee KoOHCmpyKkmopa ayouoobopydoeaHusi
Kak e aHasio2080U, mak u 8 yugposol obriacmsix Kamo ribimarcsi 8bIsiCHUMb rpUYUHy, rno
Komopodl yrydweHue cmamu4eckol rnpou3eooumerisHoCmu U Ka4ecmeo 38yKa rnpu
gocripoussedeHuUU He gacea0a coomeemcemeosasiu 0pye dpyay. Kamo ebi08uHysn auriomesy o
KOHMPKOHUEenuuu, KOmopyt OH Ha3gas OuHaMu4deckum rnepgomaHcom. [puHsamue pexuma
NOS (6e3 nepeduckpemu3sauyuu) 055 socripousdsedeHusi PCM nipu yugpo-aHarno2oeom
npeobpasosaHuu, a makxe cxembl 6€3 OOC (6e3 ompuuyamernbHoU obpamHou ces3u) 8
yeurnumersax ucxooum u3 amou euriome3ssl. [JJetdcmeumeribHO, OHU yXyduiatom pe3yribmam
U3MepeHuUsi cmamuyeckou rnpou3eo0umesibHoCmu, HO MOXHO 3aMemumb 3HadumesibHoe
yrnyquweHue 8 QuHaMu4yecKou.

Soulnote believes dynamic performance keeping accuracy of the original waveform on
the time axis as the most important for music playback, which is, however, still unmeasurable by
any of the conventional methods. At Soulnote, only listening dominates the determination and
improvement of circuit, selection of parts and mechanical construction. This approach is a kind
of antithesis against the supremacy of static performance.

Soulnote cyumaem, ymo duHamu4eckasi nNpPou3eoouUmMesIbHOCMb, COXpPaHsarowWas
MOYHOCMb UCXOOHOU hOpPMbI 80JIHLI Ha 8PEeMEHHOU ocu, sissiiemcsi Haubosiee saXkHoU
ons eocripouzeedeHuss My3bIKU, 4YmMO, 0OHAKO, 8Ce ewe HeuU3MepumMo HU OOHUM U3 OBbIYHbIX
memodos. (lpumeyaHue. [Jr1s samo2o Heobxodumo obecrieyums B3 ¢ Kak MOXHO MEeHbUWUM
3Ha4yeHuem. Noxoxe Kamo ewe He 3Haem O KOMreHcauyluoHHOM Memode mecmuposaHusi). B
Soulnote monbko npocnywusaHue doMuHUpyem Had orpedesieHUeM U yrydueHUemM cxembl,
8bI60poM demarnel U MexaHU4YecKol KOHCmpyKuuu. Takol nodxo0 sensiemcsi ceoezo pooda
aHmume3ou ripesocxodcmeay cmamu4yeckoul rpou3eooumesibHocmu.

30ech Kak HUKoz20a ymecmHo ebicka3bieaHue Kupurina Xammepa e uHmepebto 2012 2oda:
https://www.moremusic.nl/reviews/passlabs/XP-30-TAS.pdf

«Perfect performance in the time domain is no less important. This is especially true of
amplifiers based on negative feedback. The theoretical concept of negative feedback is very
powerful, and the simplified mathematical equations describing this concept do hold true. But
they are only valid if the design addresses the limitations of the concept. The time delay from
input to output must be zero! Obviously in real life this is not possible. There are two ways to
deal with this problem. Either you just do not apply any negative feedback at all to your design
(while giving up the advantages of the concept) or you do speed it up to the level (200 MHz in
the case of the Soulution 700 and 710) of a few nanoseconds of time delay from input to output,
where timing errors are so small that they do not have any audible impact on the sound. Once
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you decide to go the latter way a whole bunch of new challenges suddenly arise. Thermal
conditions, stability of supply voltages, high-frequency designs, noise induction etc., etc.»

«He meHee saxxHa 6e3yrpeyHas npou3sooumeribHoCmb 80 8pemeHHou obrnacmu. OcobeHHO
3Mmo Kacaemcs ycurnumersel Ha OCHoge ompuuameribHolu obpamHou cesi3u. Teopemuyeckas
KOHUenuusi ompuyameJsibHOl 06pamHoU cesi3u 0O4eHb CuUsibHa, U yrnpouieHHbIe
MamemMamu4ecKkue ypasHeHUs, onuchbisarowue amy KoHuenyur, deticmeumesibHO
eepHbI. Ho oHu delicmeumesnibHbI MOJILKO 8 MOM cJly4Yae, ecsiu du3aliH yYumbieaem
o2paHu4YeHus1 KoHUenuyuu. Bpems 3adepxku om exoda K 8bixody OO0/IKHO 6bImb
Hyneebim! O4eeuUOHO, 8 peasibHOU XXU3HU 3MO Hee03MOXXHO. Ecmb dea cnocoba
crnpasumabcs ¢ amol npo6rnemod. Jlubo ebl 8006We He NpuMeHsieme ompuyamersibHY
obpamHyro cesi3b K ceoeMy ou3aliHy (Mpu 3momM omka3sbieasiCb Om npeumMyu,ecme
KoHuenuyuu), nubo yckopsieme e20 0o yposHsi (200 MI'y, e cny4yae Soulution 700 u 710) e
HECKOJIbKO HaHOCEKYHO 8peMeHHOLll 3a0ep)XKu om 8xo0a K ebixody, 20e 8pPeMeHHbIe
owubKu HacMoOJILKO MaJsibl, YMO He OKa3bi8arom HUKaKo20 CJIbIWUMO20 eo3delicmeausi
Ha 38yK. Kak mosbKo ebl pewume rnotumu ro rnocredHemy nymu, 8He3arnHo 803HUKaem uesbil
psA0 Ho8bIX Mpobriem: memrepamypHbIU pexumM, cmabusibHOCMb NUMaroUWUX HarnpsxeHud,
8bICOKOYACMOMHbIE KOHCMPYKUUU, UHOYKUUSI wyMa u m. 0. u m. . »

Bom Hekomopsie napamempsl paspabomku SOULNOTE 2024 2o0a.

A-3 Core

HoMmunHanbHasa MmowHoOCTL (4 OMm), BT -120 + 120
NMoTpebnsemMas MOLWHOCTb Ha X0N0CTOM xoA4y, BT - 86

MOLWHOCTb CUI0BLIX TPaHCopMaTopoB, BT -700 + 700
YacToTHasa xapakTtepuctuka (+/- 3 ob, 1 BT, 8 Om) -2y po 200 kly,
CyMMapHble rapMoHunyeckme nckaxenmsa (1 Br, 8 Om) -0,27%

lNpumeyaHue. CuHuM ysemom 8biderieHbl KommeHmapuu A.llempoesa.
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