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We are deeply convinced that the technically better amplifier-this

implies also better measurements results-does sound better.

Mbi enyboxo ybesxicoensl, ymo mexHu4ecKu Jyyuutl yCUIumens - 9mo maxice
O3Hauaem u ayquiue pe3yibmamsl UsMepeHuti — U 0eticmeUumenbHo aydue 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 poounca ¢ 1965 200y ¢ Illeeityapuu. On noayuun cmeneHns
Mmazucmpa HayK 6 oonacmu InekmpomexnHuku u Ikonomuku ¢ ETH Zurich. /lo mozo,
KaK OH BPUCOCOUHUCA K c8oemy 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 pykoeooawux oonxcrnocmeii ¢ wigenyapckux MCII,
a makice 6 kauecmee ousnec-nompeoumensn BCG, ghokycupysace na cmpamezuueckom
Peno3uyuOHUpPOBaAHUY KPYRHBHIX PUHAHCOBHIX OP2AHUAUUL U
MeNeKOMMYHUKAUUOHHBIX Komnanuil. B Spemot on ynpagnsem u pazeuseaem nogoe
ousnec-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?

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 nocneonue decamo 1em Ml CIMAU CEUOEMENAMU OZPOMHBIX YiyyueHul. Hosvie komnanuu,
makue kax Soulution, HeOpunu HempaouyuoHHble, UHHOBAYUOHHbBIE U JIyYULUE HOOX00bl OISl PeUleHUs.
HEeKOMOpbIX MeXHUYECKUX npobieM npoyecca yCuienus, Komopbvle HUK020a panee He paccMampusanucs.

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?

Cowintuce 1u 36yKu 1aMNOGOI U MEEPOOMeNnbHOI INeKMPOHUKU 8 CHIOPOHY 0duieil
Heumpaavhocmu 3a nocieonue 20 1em? Ecau 0a, mo uem 0o0vacnuaemcea sma menoeHyusn?

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 OONIHCHA 36Y4AMb BbICOKOKAYECMBEHHAS CUCTEMA, 3HAYUMETbHO
usmenunoco. Hosvie npodykmei, komopwvie pazosunyiu epanuybl OUaAnd3oHd, NOKA3AIU, Ymo om
yeuaumenei MONCHO 0ACUOamsb OOIbULe20, YeM Cmapble CImepeomunbl 0 mom, 4mo meepoomenvHvle
NPOOYKMbL AGNAIONCL MOUWHBIMU, HO MEHee MY3bIKATbHbIMU, M020d KAK JIAMNO8ble YCUTUMENU, KAK
ymeepaicoaemces, umerom bojiee ecmecmeenHoe 38yuanue, Ho He KOHMPOIUPYIOm OUHAMUKU. Dmu
NPOOYKMbL ICHO NOKA3AIU, YMO 8Ce CYUjecmeeHHble O0CHOUHCMBA IMUX 08YX NOOX0008 Mo2ym Obimb
00veduneHvl 8 00HOM NPodyKme 6e3 yujepoa 071 1100020 ACneKma 60CNPOU38e0eHUs 368YKA.

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 spemenem KaueHmbl NPUBLIKHYM K 9MOMY HOBOMY KAuecmsy npocayuueanus U, KaK npasuio,
06yoym odcudams 3mo20 om nPoOyKmos, NPeoCmasieHHblX Ha PblHKe. DMo ad8momMamuyeck NOOHUMAem
NIAHKY NPOU3B00UMENbHOCU 0151 8CEX NPOU38oOUmenell U 8 3HAYUMenbHol CmeneHu cnocoocmeyem
PACNPOCMPAaneHUIo meepoomenbHoOl U 1AMHOBOLU ILEeKMPOHUKU.

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

Bul évioupaeme padomy ucknrouumensHo ¢ meepoomenbHuIMu ycmpoiicmeamu kiacca AB.
Kakue npeumyuiecmea vt 6uoume ¢ 6bl0OpAHHOI 6aMU MEXHOI02UU?

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.

Ilpunumas 6o enumaHnue 6ce acnekmul YCUIEHUS, Mbl YOEHCOeHbl, YMO NPasUIbHO 8bINOIHEHHAS
meepoomenbHas KOHCMPYKYUsL NPesocxooum ee 1amnogulil ananoe. Mul 2my6oxo ybescoeHvl, umo 3mo
MeXHUYecKu JY4uutl YCUIumeins - a 9mo makdce o3Hadaem ayduiue pe3yiomamol usmepeHull -
Oeticmsumenvro ayyuie 38yuum. QOHaxo xopouiue pe3yibmamol U3MepeHuil, KOmopuix 0080JILHO N1€2KO
00CmMU4b ¢ NOMOWBIO MBEPOOMENbHBIX YCUIUmMenel, camu no cebe He 2apaHmupyom asmomamudecKu
NPeBOCXOOHbIX 38YKO8bIX pe3yibmamos. bonvuuncmeo usmepenuil, 8binonansemvix ce200Hs OISl OYeHKU
AyOUOKOMNOHEHMO8, 8bINOTHAEMCA 8 YacmomHou obracmu. Koneuno, camoe 2nagnoe - umems uodeaibHoe
noseoenue 30echb, Ho IMO MOJbLKO NONOBUHA 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 sasicna 6ezynpeunas npouzsooumensHocms 60 epemeHHou oonacmu. OcobenHo s3mo
Kacaemcs ycunumenetl Ha OCHO8e ompuyamenvbHol oopammuoi ceszu. Teopemuueckas KOHUenyus
ompuyamenbHoll 00pamHuoil CeA3U 04eHb CUIbHA, U YRPOUeHHble MameMamuyiecKue ypagHeHus,
onucsléarouiue Imy KOHyenyuro, oeiicmeumenvo eepusl. Ho onu oeiicmeumenbHbl moavko 6 mom
ciyuae, ecnu OU3aiil yuumoleéaen 0ZpanuieHus Konyenyuu. Bpemsa 3zaoeprcku om éxooa K éb1xooy
007151cH0 0btmb HyNeebim! Ouesuono, 8 peanvHOU HCU3HU IMO HeB03Mo cHO. Ecmb 06a cnocoba
cnpasumuca ¢ 3moi npoonemoi. JIubo évl 6000ute He npumensaeme OMpPUYAMENbHYI0 00PaAmMHYI0
C8A3b K C60eMy OU3AIHY (NpU INMOM OMKA3bIEAACH O NPEUMYULECINE KOHUENYUN), 1UDO0 YCKopseme
€20 00 ypoensa (200 MI'y é cayuae Soulution 700 u 710) 6 HecKo1bKO HAHOCEKYHO 8PEMEHHOI
3a0epHcKU Om 6x00d K 8bIx00y, 20e 6peMeHHble OUUOKU HACMOIBbKO MAJlbl, YMO He 0OKA3bléalom
HUKAKO20 CALIMUMO20 8030eiicmeus Ha 38yK. Kax monbko vl pewiume notumu no nOCi1eoHemy nymu,
BHE3ANHO BO3ZHUKAEM YeTblll PO HOBbIX NPOOIeM. MeMNepamypHblil PeXCUM, CIAOUTLHOCHb NUMAIWUX
HAanPsA’CeHUll, 8bICOKOYACMOMHbLE KOHCMPYKYUU, UHOYKYUS WyMa U m. 0. U m. .

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 nmaMmamu B Ka4eCTBE aKTUBHBIX KOMIIOHCHTOB TaKWe KOHCTPYKIIMY HUKOTZA HE ObLIH OBl
YIPaBIsiEMbIMH U CTAOUIHLHBIMU; OHH JTOJKHBI BBITIOJIHATHCS C TIOMOIIBIO TBEPAOTEIBHBIX YCTPOUCTB.
Pe3ynbraroM Takoro mpoekTa sIBISETCS MPOAYKT, KOTOPBIN KaXKETCSI CMEXOTBOPHO CIIOYKHBIM 110
CPaBHEHHIO C «IIPOCTOW» 3aa4eil YCUIICHUS «MEUICHHBIX» MY3bIKaJIbHBIX CUTHATOB. MBI B Soulution
TBEP/O YBEPEHBI, YTO BCE ATO HEOOXOIMMO JIJIsl BEITIOHEHUS 3TOW 33a491 HAMITYUIIAM 00pa3oM.

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

Aenaemca nu knace D KOHKYpeHmMOCnocoOHbIM ¢ TUHEIIHbIM OU3AIIHOM NO KA4ecmay 36yKd, a
eciiu Hem, Oyoem nu OH Ko20a-1u6o?

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.

Hexomopule komnanuu yoce nokazanu, Ymo ModcHo paspabomams ycunumenu knacca D ¢
NPUTUYHBIM Kayecmeom 38yka. OOHaKo eciu bl Xomume, ymoobl 8aus NPOOYKm pabomain Ha nepeodosol,
MO HEBO3MONCHO C U3BECTNHBIMU Ce200HS MEXHON0UAMU nepeKkatoyerus. Amobsl npubnuzumscs K
Xapaxkmepucmuxkam ayyuieli TUHeuHo KOHCMPYKYUU, Ham nompeodyomcs CUlIbHOMOYHble
NONYNPOBOOHUKU, 0becneyusarowue 4acmomol nepexioueHus 8 Heckonvko M1y unu dasxce I'Ty. Haoxce
eciu 8 Kakou-mo MOMEHN MOXHcem NOS8UMbCS MAKOL NOTYNPOBOOHUK, OJis MAKOU KOHCMPYKYUU 8ce
PasHo nompeoyemcs huibmp HUNCHUX 4acmom Ha vixode ¢ yacmomotl cpeza okono 0,5 - 1 MIy,
KOmMopwlil makoice nponyckaem nuxku moka oonee 40 Amnepol. Takoii (hunvmp HeB03MONCHO
CHPOeKmupo8ams, Ho OH OyOem oueHb MmpedOBAMENbHBIM U OOPOSUM.

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

Jocmuzna nu KOHCMPYKYUA YyCUIumens c60e20 3eHumad, K020a oanibHeuue yayuueHus
AGNAIOMCA HEZHAUUMEbHBIMU, UTIU 8 C/1e0yIouiemM 0ecAmuiemuu noA8Amcsa npeoyCcuiumenu u
ycunumenu MOWHOCHU C ewje JIy4uium 3eyuanuem?

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.



JIyuuwiue docmynHule Ha ce200HAUHUL OeHb NPedyCUIUment npeoaazaom MUHUMAIbHbLE YPOGHU
0CMamouH020 wyma u uckaxceruil. Mol 6uOum HeKomopwiti nomeHyua 0ist OAIbHeuue20 CHUNCEHUS]
MUHUMATILHO2O YPOBHS WYMA, YMO NPUEOem K VIYYUEHUIO 36YKOBOLU CYEHbl, A MAK*Ce K CHUNCEHUIO
2aPMOHUYECKUX UCKAdCeHUll. Dmo npugedem K ewje boiee eCmecmeeHHOMY U PearucCmuyHOMY Kayecmey
38YKa.

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.

Koncmpyxyuu ycunumeneti mowHocmu HamHo2o ciodxicHee. 30echb 6bi10 60abUe 803MONCHOCEL
071 ynyuuienus, u no-npedxcrhemy ycunumenu Soulution Series 7 6viiu HacCmMosuum K6AHMOBbIM CKAYKOM,
Ko20a mvl npedcmasuiu ux 8 2005 200y. A ne odxcuoaro, umo 6y0em 803MONCHO Opyeoe YIyuuieHue
MAK020 dHce Macuimaba, 0OHAKO OH MO2 ObIMb BeCbMA CYUWeCmMEeHHbIM. B nacmosiuee epems mol
pabomaem HAO HECKONLKUMU 0ONACMAMU, CEAZAHHBIMU C UCTNIOYHUKAMU NUMAHUS YMUX ycunumeneltl, ¢
8ecoMa MHO200bewaowum nomenyuanom oas yryyuenus:. Ce200Hs Mbl He 3HAeM, K020d 3ma HOBAS.
mexHon02Us Modcem Obimb HeOpena 8 ycunumensx Series 7. B nrobom ciyuae 0na enadensvyes
cyuecmsyrouux npooyKmos 6yoem 803MOHCHOCHb 0OHOBIEHUSL.

Application.
A few words about the Soulution 711 amplifier concept

Ilpunoscenue.
[Tapy cioB o koHHenuu ycunutens 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 Q 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

dunocogpus
Hoeanvhuii ycunumens asusemcs udeaibHo cmaodunvhvim npu Hazpyske, 100% yposnem u mounou
@azoil, u He umeem OTUHHBIX NYMeEU NPOXONCOEHUsL CUSHANA. [ 00CMUICEHUSI XOPOWUX Pe3YTbIanos 6
J1abopamopuu He ciledyem UCnoNb306ams MaKue nPuemsl, KaK Yype3meproe ycuienue u o4ets
8bICOKYI0O OMPUUAMENbHYIO 00PAMHYIO C653b, HO NIOXVI0 AKYCMUYECKYIO NPOU3B00UMENbHOCb 8
KomHame 011 npociaywueanus. Cmepeoycunumens soulution 711 couemaem 6 cede IKcmpemaibHyIo
CcKopocmb ¢ ceepxuiupokoil nonocou nponyckanus (1 MI'y /- 3 0b) u 6onvuion mok, 3navumensHo
NPesvilaioWUll 03MONCHOCTIU JIAMN U 8bIXOOHBIX MPAHCHOPMAMOPO8. YHUKAILHBLUL U CIONHCHBIL OU3ALH
cXeMbl OMKPbI8Aem 36YK0Bble Kauecmed, KOMopble PAHbULe CUHUMATUCL HECOBMECTUMBIMU. MOYHOCMb,
CcKOpOCmb, cMabuibHOCMb U MOWHOCmb. B soulution 711 onu cobpanvl énepsbvie - 6ce 8 nocone 3a
MY3bIKATbHBIM cogepuiencmeom. Soulution 711 bnudice ececo k smomy udeany. On modicem obecneyums
00 300 Bm nenpepwvignoii mownocmu na 4 Om u 6onee 6000 Bm nepexoonou MowHOCmu Ha KAHAJl.
Omoeo bonee wem 00CmMamoyHo, Ymodvl BOOXHYMb HOBYIO 38YKOBYIO JHCU3HL Oddice 8 Camble
mpebosamenvhvie HU3K0Ipdexmuesnvie ounamuku. (THD ¢ nonoce 20 I'y ...20 kI'y npu 6bix00H0i
mowgnocmu 50 Bamm na nacpysxe 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 mowgnocmu

Ha eéxo00e 711 cmoum 6yghep. Bvicokosghghexmugnwiii Koppekmupyrowuil yCuiumens 3amem
ucnonv3yemces 0Jisk pecucmpayuu U Koppekyuu 1oovlx OMKIOHEeHUl 8 CUSHATle, OYEHb
OviIcmpoOoelicmayrouwuil U 04eHb MoyHbllL. Jlanee ciedyem c6epXuiupoKonoiocHoe ycuienue ez nemess
00pammuoil cea3u, epems npoxoxicoenus menee 10 HanoceKyno u mouHocms ypoeHs ¢ MOYHOCMbIO 00
0,1 ob, obecneyusarowasn uucmomy cuenana. Bee amo pazmewieno 6 cepmemuunom mooyne,
noo0Odeprcusasn oouLyI0 memnepamypy Ha 6cex IManax, 4moodvl OONOIHUMENbHO 2aPaAHMUPO8AMb
mounocms. Boixoonoit kackao cocmoum u3z 14 cunoevix mpanzucmopoeé na Kanan, éce OHu
YCMAHO061EHbl HA MACCUBHOU MEOHOIL peliKe, meMnepamypa Komopoi KOHmpoaupyemcs
ROCMOAHHBIM MOKOM ROKOA. Bneuamaaowas obpabomka cueHan08 Ha HU3KOM YpO8He CUSHALA
soulution 711 ompasicaemcs 6 eco uucmou muxpoounamuxe. Yposuu moxa 120 A u bonee necko
00CMUNCUMDL.
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