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We are deeply convinced that the technically better amplifier-this

implies also better measurements results-does sound better.

Mbi enyboro ybesxicoeHbl, ymo mexHu4ecKu JyYuutl yCUuIumens - 9mo maxice
O3Hauaem u ayquiue pe3yibmamsl U3MepeHuti — U 0etiCmeUmenbHo ayduie 38y4um.

Cyrill Hammer was born 1965 In Switzerland and earned Master of Science in
Electrical Enqlneerinq and Economics degrees at ETH Zurich. Before he joined his
familv business (Spemot AG) in 2002

Kupunn Xammep poouncsa é 1965 200y ¢ Ilseityapuu. On noayyun cmenens
Mmazucmpa HayK 6 oonacmu InekmpomexnHuku u Ikonomuku ¢ ETH Zurich. /lo mozo,
KaK OH BPUCOCOUHUNCA K ceoemy cemelinomy ousnecy (Spemot AG) ¢ 2002 200y.

Cyrill was active in several management positions for Swiss SMEs and as a
business consuitant with BCG, focusinq on strategic repositioninq of major financial
services tnstitutions and telcos. Within Spemot he manaqes and develops the new
business unit, Soulution.

Kupunn 3anuman neckonvko pykosooawux 0onxcnocmei 6 uigeiyapckux MCII,
a makoice 6 kKauecmee ousznec-nompedoumensn BCG, ghokycupyace na cmpamezuueckom
Peno3uyuOHUpPOBaAHUU KPYRHBHIX PUHAHCOBHIX OP2AHUIAUUL U
MeNeKOMMYHUKAUUOHHBIX Komnanuil. B Spemot on ynpaensem u pazeuseaem nogoe
ousznec-nanpaenenue, Soulution.

How much have preamplifiers and power amplifiers improved over the past decade, and why?
Hackonvko ynyuwiunuce npedsapumenbHule yCUIUMENU U YCUTUMENU MOWHOCIU 3a
nocneonee oecamunemue u nouemy?


https://www.moremusic.nl/reviews/passlabs/XP-30-TAS.pdf

We have seen a tremendous improvement over the last ten years. New companies like Soulution
have introduced unconventional, innovative, and better approaches to resolve several technical issues of
the amplification process that have never been considered before.

3a nocnednue decsimuv 1em Mol cmanu ceudemenamu 0epomusix yayuuenul. Hogvle komnanuu,
maxkue xak Soulution, nedpunu HempaouyuoHHvle, UHHOBAYUOHHbBIE U yUUIUE NOOX00bL OISl peuleHUs]
HEeKOMOpbIX MeXHUYeCKUX npobiem npoyecca ycuienus, Komopbvle HUKo20a pamnee He pacCMampugaicy.

Have the sounds of tubed and solid-state electronics converged toward a common neutrality in
the past 20 years? If so, what accounts for this trend?

Cownnuco 1u 36yKu 1aMRO6OI U MEEPOOMENbHOU INeKMPOHUKU 8 CHLIOPOHY 00uiell
Heiimpanvrnocmu 3a nocieonue 20 nem? Ecnau 0a, mo uem odvacuaemces 3ma menoeHyua?

The undestanding of how a high-end system should sound has considerably evolved. New
products which have pushed the envelope showed that there is more to be expected from amplifiers than
the old stereotypes of solid-state prtoducts being powerful but less musical, whereas tube amplifiers are
claimed to be more natural sounding but are lacking control over the speakers. These products have
clearly shown that all relevant virtues of the two approaches can be combined in one product without
compromising in any dimension of sound reproduction.

Tonumanue mozo, Kaxk OONNHCHA 38Y4AMb BbICOKOKAYECMBEHHAS CUCMEMA, 3HAYUMENbHO
uzmeHunocob. Hogvle npodykmol, Komopule pazosunyiu epanuybl OUana3ond, NOKA3aiu, Ymo om
yeuaumenei MONCHO 0HCUOAMb OOIbULe20, YeM CIapble CIepeomunsl 0 Mom, 4mo meepoomenbHble
NPOOYKMbL AGNAIOMCA MOWHBIMU, HO MeHee MY3bIKANbHbIMU, M020d KAK JIAMNOo8ble YCULUment, KaK
ymeepoicoaemcs, umerom bojiee ecmecmeeHHoe 38yuanue, Ho He KOHMPOIUPYIOm OUHAMUKU. Dmu
NPOOYKMbL ACHO NOKA3ANU, YMO 8CE CYUjeCMBeHHble 00CIMOUHCMEA IMUX 08X HOOX0008 MO2Yym ObiNb
00beOUHeHbL 8 00HOM NPOOYKme b6e3 yujepoa 0711 1100020 acnekma 0CHpoU3B8edeHUs 36VKA.

Over time, customers will get used in this new quality of listening and will generally espect that
from products participating in the market. This automatically raises the bar in performanee for all
manufacturers and heavily fosters the covergence of solid-state and tube electronics.

Co 8pemenem KaueHmbl NPUBLIKHYM K 9MOMY HOBOMY KAYecmsy NpOoCaVUUBAHUs U, KAK NPABUo,
O6y0ym oxcuoams 5mo2o om nPooyKmos, npeocmasieHHbIX Ha PblHKe. Dmo agmomamuiecky noOHuMaem
NIAHKY NPOU3B00UMENbHOCIU 0151 8CEX NPOU3BOOUMENell U 8 3HAUUMENbHOL CIeneHU Cnocoocmayen
PACNpOCMpanenuio meepoomenbHoll U 1aMnO80LU 1eKMPOHUKU.

You choose to work exclusively in Class AB solid-state. What are the advantages you see to vour
chosen technoiogy?

But ¢évioupaeme padomy ucknouumensHo ¢ meepoomenvHvimu ycmpoiicmeamu Kiacca AB.
Kaxue npeumyuwiecmea 6ot suoume 6 blOpaHHOU 6amMu mexHoaocuu?

Taking into consideration all aspects of amplification we are convinced that a properly done solid-
state design is superior to its tube-based counterpart. We are deeply convinced that the technically better
amplifier - this implies also better measurements results - does sound better. However, good measurement
results, which are quite easy to achieve with solid-state amplifiers, do not in and of themselves
automatically guarantee superior sonic results. Most measurements performed today for the assessment of
audio components are done in the Frequency domain. It is, of course, most important to have perfect
behavior here, but it is only half the truth.

IIpunumas 60 8HUMAaHUE 6Ce ACNEKMbL YCULEHUS, Mbl YOEHCOeHbl, YMO NPABULLHO 8bINOIHEHHAS
MeepoOOmenbHask KOHCMPYKYUs NPeeoCcxooum ee 1amnosvlii anaioe. Mot 2ny6oxo ybexcoeHsl, 4mo 9mo
MEXHUYEeCKU JYYUULL YCUTUMETD - d MO MAKN’Ce 03HAYAem yduiue pe3yibmanmol UsMepeHuil -
OeticmeumenvHo aydute 38yuum. OOHaxo xopouiue pe3yibmamsl UsmepeHull, Komopuix 00801bHO 1€2KO
00CmMu4b ¢ NOMOWbIO MBEPOOMENbHBIX YCUIUMeNel, Camu no cebe He 2apanmupyiom asmomamuyecku
NPeBOCXOOHBIX 36VKOBBIX Pe3Vbmamos. bonbuuncmeo usmepeHuil, 6bINOIHAEMbIX Ce200H5 01 OYEHKU
AYOUOKOMNOHEHMO8, 8bINOTHAEMC S 8 YacmomHuol obracmu. Koneuno, camoe enagnoe - umems udeaibHoe
nogeoetue 30ecb, Ho Mo MOIbKO NOJIOBUHA NPABObI.

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 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 menee eadicna 6e3ynpeunas npouzsooumenbHocmy 60 epemeHHou oonacmu. OcobeHHo 3mo
Kacaemcs ycunumenell Ha OCHO8e OMpuyamenbHou oopammuoi céazu. Teopemuueckas KOHUenyus
ompuyamenbHoll 0OPAMHOI C6:A3U 04eHb CUIbHA, U YRPOUeHHble MameMamuyiecKue ypagHeHus,
onucsléaiouiue 3my KOHyenyuio, oeiucmeumenvo éepusl. Ho onu oeiicmeumenbHsl moivko 6 mom
ciyuae, eciu OU3aiiH y4umosléaenm 0ZpanuieHus Konyenyuu. Bpems zaoeprtcku om éxooa K évb1xooy
00/121CHO Obtmb Hyneevim! OuesuoHo, 8 peanbHOll HCUZHU IMO HesosmodcHo. Ecmb 0sa cnocoda
cnpasumucs ¢ 3moi npoonemoi. JIuoo évl 6000u4e He npumeHseme OMPUYAMENbHYI0 00PaAMHYI0
CB33b K C60eMY OU3AUIHY (RpU INMOM OMKA3bIEAACH O NPEUMYULECE KOHUERUUN), TUDO YCKopsieme
€20 00 yposus (200 MI'y ¢ cayuae Soulution 700 u 710) 6 HecKo1bK0 HAHOCEKYHO 8PEMEHHOI
3a0€piHcKu Om 6x00a K 6b1X00y, 20¢ 6PeMEeHHbLE OUWUOKU HACMOIbKO MAJIbl, YHO HE OKA3bLEAIon
HUKAKO20 CIBIUUMO20 8030€licmeus Ha 36yK. Kak monvko 6l pewume noumu no nocieonemy nymiu,
6HE3ANHO BO3HUKAEM Yeblll PO HOBbIX NPOOIeM. MeMNePamypPHblll PeXCUM, CIMAOUTLHOCIb NUMAIOWUX
HAanpsIdCeHUll, 8blCOKOUACMOMHbLE KOHCMPYKYUU, UHOYKYUS WyMa u m. 0. u m. n.

With tubes as active components such designs would never ever be controllable and stable; they
must be done with solid-state devices. The result of such a ptoject is a product that seems to be
ridiculously complex vis-a-vis the "simple" task of amplifying “slow” music signals. We at Soulution
strongly believe that all of this is required to perform this task the best way possible.

C naMmamu B KaueCTBE aKTUBHBIX KOMIIOHCHTOB TaKUE KOHCTPYKIIMU HUKOTIIA HE ObLIN ObI
YIPaBISIEMbIMU ¥ CTAOMIBHBIME, OHH JIOJDKHBI BBITTOJIHSATHCS C TIOMOIIBIO TBEPIOTEILHBIX YCTPOUCTB.
PesynbTarom Takoro mpoeKTa sIBISETCS MPOIYKT, KOTOPBIH KaXKETCS CMEXOTBOPHO CJIOKHBIM T10
CPaBHEHUIO C «IPOCTOI» 3a/1aueii YCHIICHHS «MEUICHHBIX» MY3bIKAIBHBIX CHTHAIIOB. MBI B Soulution
TBEPJIO YBEPEHBI, UTO BCE ATO HEOOXOAMMO JJIsI BHITIOTHEHHSI STOW 33/1a4i HAMITYYITUM 00pa3oM.

Is Class D competitive with linear designs in sound quality, and if not, will it ever be?

Aenaemcsa au knacc D KOHKYpeHmocnocooOHbim ¢ TUHENHbIM OU3AIUHOM RO KaA4eCmaey 36yKa, a
eciu nem, oyoem Jiu oH Ko20a-1uoo?

Several companies have already shown that it is possible to design Class D amplifiers widt decent
sound quality. However, if you want to have your product performing at the cutting edge it is not possible
with today’s known switching technologies. In order to come close to the performance of the best linear
design we would need high-current semiconductors that provide switching frequencies of several MHz or
even GHz. Even if this kind of semiconductor could become available at some point, such a design would
still require a low-pass filter in the output with a cut-off frequency of about 0,5 — 1 MHz and that also
passes current peaks greater than 40 Amperes. Such a filter is not impossible to design, but would be very
demanding and expensive.

Hexomopbie komnanuu ysce nokazanu, 4mo ModxicHo pazpabomams ycuaumenu kiacca D ¢
APUIUYHBIM Kauecmeom 36yKa. OOHaKo eciu bl Xomume, 4mobbvl aui NPOOYKm pabomai Ha nepedosoll,
MO HEBO3MONCHO C U3BECTIHBIMU Ce200HS MEXHON02UAMU nepeKkatoyerus. Ymobwl npubnuzumscs K
Xapakxmepucmuxam ayduieti IUHeuHot KOHCMPYKYUU, Ham nompedyiomcs CUlIbHOMOYHbIe
NOIYNPOBOOHUKU, 0becneuusarowue 4acmomol nepexioderus 8 Heckonvko MIy unu dasce I'Ty. [aoice
eciu 8 KaKou-mo MOMeHm MOXCem NOSA8UMbCS MAKOU NOYIPOBOOHUK, OJisl MAKOU KOHCIMPYKYUU 8Ce
PAsHO nompedyemcs PUIbMp HUNCHUX 4aACMOm Ha 8bix00e ¢ yacmomotl cpesza oxono 0,5 - 1 MIy,
KOMOpbill makce nponyckaem nuxu moxa oonee 40 Amnepuol. Taxoii punvmp He6o3MONHCHO
CNPOEKMUpoB8amn, Ho o1 byoem oueHb mpeboBamenIbHbIM U OOPOSUM.

Has amplifier design reached its zenith where further improvements are marginal, or will the
next decade produce even better-sounding preamplifiets and power amplifiers?

Jlocmuezna nu KOnCmpyKuusa ycuiumens c60€20 3eHuma, Ko20a 0aivHenuue yayyueHus
AGNAIOMCA HEZHAYUMENbHBIMU, UTIU 8 CTIE0YIOU|eM 0eCAMUIEMUN NOAGAMCA NPeOyCUIUMENU U
ycuaumenu MOWHOCHU ¢ eule JIy4uium 3gyuanuem?

The best prearnplifiers available today offer residual noise and distortion levels that are minimal.
We see some potential to further reduce the noise floor resulting in better soundstaging, and also in



reducing harmonic distortions. This will lead to even more natural and realistic sound quality.

Jhyuwue oocmynHvle Ha ce200HAWHUL OeHb npedyCUIument nPeoaazarm MUHUMAlbHble YPOBHU
0CMamoyHo20 wyma u uckaxceruil. Mol uOUM HeKomopbiti NOMeHyuan 0isl OaNbHelue20 CHUNCEHUS]
MUHUMATILHOO YPOBHSL ULYMA, YMO NPUBEOem K VIYUUEHUIO 36YKOBOLL CYEHbl, A MAKI’CEe K CHUNCEHUIO
2aPMOHUYECKUX UCKAdHCeHUll. Dmo npugedem K ewje boiee eCmecmeeHHOM) U PearucCmuyHOMY Kayecmey
38YKd.

The design of a power amplifier is much more demanding. There has been more margin for
improvement here and there stiil is The Soulution Series 7 amplifiers were a real quantum leap when we
introduced them in 2005. I do not expect that another improvement of the same magnitude will be
possible; however, it could be quite substantial. We are currently working on several areas involving the
power supply of these amplifiers with quite promising potential for improvement. Today we do not know
when this new technology can be introduced to the Series 7 amplifiers. In any case there will be an
upgrade path for existing products owners.

Konempykyuu ycunumenei MOWHOCMU HAMHORO Cl0dCHee. 30ech Oblio 60able 603MONCHOCTEL
0714 ynyuulenus, u no-npexcremy ycunumenu Soulution Series 7 6vinu Hacmoauum K6AHMOBbIM CKAYKOM,
Ko20a mvl npeocmasuau ux 6 2005 200y. A ne oxcudaro, umo 6ydem 603MON*CHO Opyeoe ViyuuleHue
MAKo2o dHce Macuimaba, 0OHAKO OH Mo2 ObIMb eCbMA CyWeCmMEeHHbIM. B nacmosiuee apems mul
pabomaem HAO HECKONLKUMU OONACMAMU, CEA3AHHBIMU C UCTOYHUKAMU NUMAHUS SMUX ycunumenell, ¢
8ecoMa MHO2000ewarowum nomeryuaiom oas yryyueHus. Ce2o0Hsa Mbl He 3HaeM, Ko20a dma HOBAs
MexHon02us Modicem Obimb 6HeopeHa 8 ycuaumensax Series 7. B nobom ciyuae 0 enadenvyes
cywecmeyowux npooyKmog 6yoem 603MONCHOCMb OOHOBLEHUSL.

Application.

A few words about the Soulution 711 amplifier concept
Ipunoscenue.

[Tapy cioB o koHIenIMU ycuutens Soulution 711

Highlights

Philosophy

The ideal amplifier is perfectly load stable, 100% level and phase accurate, and has no long signal
paths. It should not use tricks like over amplification and very high negative feedback to achieve good
results in the lab but poor sonic performance in the listening room. The soulution 711 stereoamplifier
combines extreme speed with an ultra-wide bandwidth (1 MHz/- 3 dB) and a high current capability far
beyond that of valves and output transformers. A unique and sophisticated circuit design opens up sonic
qualities once considered incompatible: Precision, Velocity, Stability and Power. In the soulution 711 they
are brought together for the first time — all in the pursuit of musical perfection. The soulution 711 is
closest of all to this ideal. It can provide up to 300 Watt continuous power into 4 2 and more than 6,000
Watt transient power per channel. More than enough to breathe new sonic life into even the most
demanding, low-efficiency loudspeakers.

Ocobennocmu

dunocogusn
Hoeanvuwiii ycunumens aeusiemcs udeanibHo cmabduivHuim npu Hazpyske, 100% yposnem u mounoi
Gasoil, u He umeem OUHHBIX NYMEU NPOXOHCOEHUS. CUCHANA. /[l 00CMUMCEHUsI XOPOWUX Pe3VIbmamos 8
Jnabopamopuu He cledyem UCnONb306aAMmb MAKUue nPUeMbl, KaK Ype3mepHoe YcuileHue u 04eHsb
8BICOKYI0 OMPUUAMENbHYIO 00PAMHYIO C6:A3b, HO NIOXVIO AKYCMUYECKYIO NPOU3B0OUMENbHOCHb 8
KomHame 01 npocayuueanus. Cmepeoycunumens soulution 711 couemaem 6 cede IKCmpemaibHyIo
cKopocmy ¢ ceepxuiupokoiul nonocoii nponyckanus (1 MI'y /- 3 0b) u 6onvuion mok, 3nauumensvHo
NPEeBLLUAIOWULL BO3MOICHOCU IAMN U BLIXOOHBIX MPAHCHOPMAMOPOS. YHUKANbHBLIL U CLONCHBILL OU3AUH
cxeMbl OMKpbl8Aem 36YK0Bble Kauecmad, KOmopble paHblle CUUMAIUCh HeCOBMECMUMbIMU. MOYHOCMb,
CcKOpoCcmb, cmabuibHOCMb U MowHocmb. B soulution 711 onu cobpamnsl énepsvie - 6ce 6 nocoue 3a
MY3bIKAIbHLIM cogepuieHcmeom. Soulution 711 onudice ceco k amomy uoeany. On modcem obecneyums
00 300 Bm nenpepwvisnoii mownocmu na 4 Om u 6onee 6000 Bm nepexooHou MowHOCmMuU Ha KAHAJL.
Omoeo bonee wem 00CmMamoyHo, Ymoodwvl B00OXHYMb HOBYIO 36YKOBVIO HCU3HL 0AdCe 8 Camble
mpebosamenvuvie Huzko3ppexmueuvie ounamuxu. (THD ¢ nonoce 20 I'y ...20 kI'y npu év1xo0Hoii
mowgnocmu 50 Bamm na nazpysxe menee 0,001%)



Amplifier

From the input the soulution 711 first buffers the music signal. A high performance correction
amplifier is then used to capture and correct any deviations in the signal, very quickly and very precisely.
Ultra wideband amplification using no feedback loops follows, a less than 10 nanosecond transit time and
level accuracy to within 0.1 dB ensuring signal purity. The whole is housed within a sealed module,
maintaining a common temperature across all stages to further guarantee precision. The output stage
comprises 14 power transistors per channel, all mounted onto a massive copper rail which is temperature
controlled for a constant quiescent current. The soulution 711°s impressive low level signal handling is
reflected in its raw power delivery. Current levels of 120 A and more are readily attainable.

Yeunumenv mowgpocmu

Ha 6xo00e 711 cmoum oyghep. BvicokosghghekmusHuiii Koppexmupyrowuti ycuiumensb 3amem
UCNONbL3YEMCS 015 pe2UCmpayul U KOppeKyuu 1io0uiX OMKIOHEHUll 8 CUCHATe, O4eHb
bvicmpooelicmsayrowull U 04eHb MoyHbllL. Jlanee ciedyem ceepXuiupoKonoa0cHoe ycuienue 6e3 nemens
o0pammnoil ceazu, epems npoxorxcoenusn menee 10 HAaHOCEKYHO U MOYHOCMb YPOBHA C MOYHOCHIBIO 00
0,1 ob, obecneuusarowasn uucmomy cueHaia. Bce amo pazmeuwieno 6 cepmemuunom mooyine,
noooepcusan 0ouy0 memnepamypy Ha 6cex SManax, 4moobl OONOTHUMENbHO 2APAHMUPOEAMb
moynocmy. Boixoonoiu kackao cocmoum u3 14 cunoevix mpan3ucmopoe Ha Kanai, 6ce OHuU
YCMAHO6EHbl HA MACCUBHOI MEOHOIL peliKe, meMnepamypa Komopoi KOHmpoaupyemcs
HOCMOAHHBIM MOKOM NOK0A. Bneuamasaowas 06pabomka cueHanios Ha HU3KOM YPOoeHe CUSHANA
soulution 711 ompasicaemcs 6 e2o uucmou mukpoournamuxe. Ypoernu moxa 120 A u 6onee necko
00CMUIACUMDL.
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