NHVYH nim UTYH

ITo noBony padotet UTYH s yxe npuBoauI aHAIOTHIO: OYKCHPOBKA aBTOMOOWIIS HA THOKOM
CLIETIKE, J1a ellle C HeHCIpaBHBIMU TopMo3aMu. HUKorna Hem3BeCTHO B Kakoi TOUKe OyJieT
HaXOAUTHCS OYKCUPYEeMBIi aBTOMOOMIIb (3BYKOBasl KaTylIKa) MPU AMHAMUUECKUX U3MEHEHHSIX
CKOPOCTH OYKCHUPYIOMIETO (TOKA).

Uro xacaercss MHYH (310 mogasistomiee OOTBITUHCTBO MPOMBINIJIEHHBIX YCHIHTENEH) TO
6onee 30 et Ha3a] BRIICHUIIOCH, YTO TIOTydaeMble ipenMytecTBa ryookoOCHBIX yCUITUTENEH 0
pe3yabTaTam TPaJIUIMOHHBIX U3MEPEHHH HE JTAl0T aIeKBATHOTO MTPEUMYIIECTBA B
3BYKOBOCIIPOM3BE/ICHUH, a B psje cnydaeB Takue YM3Y ycrynarot 6e30CHBIM JIaMITOBBIM
YCUJIMTEIISIM C Kya 0oJjiee CKpOMHBIMH TTapaMeTPaMH.

Torna u MOSBUIINCH MEPBBIE MOMBITKHA 0TKa3aThest 0T oomieit OOC. Ito yeunutenu Denon
takue kak PMA-700V, PMA-757, POA-2200, POA-3000, POA-6600. B >Tux ycuiurtensx apanBep
BBHITIOJTHEH 10 TTy00koOCHOM TpexkackaaHoi cxeme Ha JIK ¢ BBIXOIHBIM KacKaJoM CO BCTPEYHOU
TUHamMHu4eckoil Harpyskoil (ananor Maru Orana). Ha Beixoze npaiiBepa ctout OydepHbii
JIByXTaKTHBIN TOBTOpUTEND, a B POA-3000 naxe Ha «aBoiike» JlapnuHrrona. BeixogHoit kackas
BBITIOJIHEH B BUJIE TIOBTOPUTENISI HA «TPOMKe» J[apMMHTTOHA CO CITapeHHBIMHU BBIXOHBIMHU
TpaH3UCTOpPaMu, IPUYEM JUIsl YMEHbILIEHUS UCKaXeHHI Ha ero Bxoae ctout OV co cnensimum
nutanueM oxBadeHHBIN ¢ Beixoga BK 100%-it OC. [lpudem crensinee nuTaHue OpraHu30BaHO HE C
BbIxozia BK kak 310 00BIYHO enaeTcs, a ¢ Beixoja Apaiisepa. [loMrUMO 3TOro 3T0 €TMHCTBEHHBIE
ycuuTenu (M3 TeX 9TO MHE TIOTAa IauCh Ha T71a3a), B KOTOPBIX MPEANPHUHSITHI MEPHI 10 OOPHOE C
obparnoit JIC rpomkoroBoputeneil. JlomonnurenpHast cxema cocTouT u3 AByx OY (1o omHOMY B
Ka)KJIOM IIJIeU€) KOTOPBIE OTCICKUBAIOT NosiBiieHne 00patHoit JJIC B paboyeM B JaHHBII MOMEHT
Tie4ye, KOTOpoe He MOXKET C Hell OOPOTHCS U TYT K€ TIOAAET CUTHAI B IPOTHBOIIOIOKHOE TIIIEUO IS
ee monapneHus. CTpyKTypHas cXxeMma dTUX YCUJIUTENel MpuBeieHa Ha puc. 1.
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3By4aHHE ITUX YCUIIUTENIEH XapaKTEpU3yeTcsl KaKk TOUHOE, IPELU3NOHHOE, C XOPOUIEH
aTakol ¥ coOpaHHBIM OacoM. biarogapsi cnapeHHbIM TpaH3UCTOpPaM 3By4aHUE OYE€Hb MOILHOE, C
JUHAMHUYHBIM OTKPBITBIM U IIPO3pauHbIM 3BY4aHHEM, OHO HE HAIIPATAET, MOXKHO CIIYLIATh YaCAMH.

B nuneiike Sony Takxke ectb 6e30CHbIN yeunutenb TA-N902 (1983 1) ¢ BbIxogHOU
MmotHocThI0 200 BT Ha Harpyske 4 Oma. [IpaiiBep Takxke BoinonHeH ¢ OOC. Ha Bxone
ucnonb3oBaH JIK Ha JFET ¢ 1BOMHBIM KacKOAOM OJIMH M3 KOTOPBIX 00ECTICUNBACT CIIEISIIEE
nuranue. YH Takike KaCKOAHBIN U BBIIIOJIHEH CO BCTPEYHON JMHAMUYECKOW HArpy3Kou
(ananmornyHo# B ycunutensax XoiaToH). Ha Beixoze npaiiBepa BKIIIOYEH JBYXTAKTHBIN TOBTOPUTEIID.
BeixoaHoi Kackaj mpeacTasisieT co0oi «IBOMKY» [lapiIUHITOHA CO CHSTEPEHHBIMU BBIXOAHBIMU
TPAH3UCTOPaMU U C 3aMBICIIOBATOM CXEMOW KOPPEKIUU UCKAKEHUHM, KOTOpas CyAs IO YPOBHIO
HenuHeHbIX uckaxxenui (0,2%) pabotaer He oueHb IPHEKTHUBHO.
CrpyKTypHas cxema 3TOro yCHINTEINsl IPUBE/ICHA Ha puc. 2.
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Ectp 6e30CHbIe yecunutenu u B muHelike NAKAMICHI, sto monenu TA2, PAS, PA7. B
ATUX YCHUIUTENSIX apaiBep BoimonHeH ¢ rryookoit OOC ¢ /IK Ha Bxone n YH ¢ nuHamudeckon
Harpy3koi. Ha BeIxojie apaiiBepa Takke IByXTaKTHBIN OBTOpUTENb. [Ipnyem B monensix PAS u
PA7 JIK xackomHbIii. A BOT BBIXOJIHOM KacKaJl C 11€JIbI0 YMEHBIIICHUS UCKaKEHUI BBITIOJIHEH 110
cxeme [Iuknan. B yactHocTr PAS cO cueTBepeHHBIMM BBIXOJHBIMU TpaH3UCTOpaMH, a PA7 umeet
110 7 BBIXOJIHBIX TPAH3UCTOPOB B ILIEUE.

Kak Buanm, unest otkasa ot oomeit OOC Hauvana BUTATh TOYTH C CAMOTO Havaja pa3BUTHS
TPaH3UCTOPHBIX ycunureneil. Pasymeercs 3To Toabko Ta MHpOpMaIHsl, KOTOpas Mornanach MHE Ha
riasa.

Koe kakue uneun no peanuzanuu 6e30CHBIX yCUIUTENEH MOKHO HAWTH U B OTBETE
aroHckoro paspadorurika Haomo KypocaBsl, cM. Huke QpparMeHT cTaTby 0 €ro pa3paboTKax B BUIE
MAaIIMHHOTO MepeBo/ia ¢ HeOOIBIIUMU MOTPABKAMHU.

¢ yBaxxenuem, Anekcanap Ilerpos

p.s.
N3 orBera Kypocassl cienyer:

- YCUIIUTENb JOJIKEeH 00ecreunBaTh B Harpy3Ky MaKCUMaJIbHbIA HEOOXOAUMBIN TOK HE3aBUCHMO OT
u3Menenust umnenanca AC (smo 6o03mooicno obecneuums moavko MHYHom, mok komopozo
usmensemcs ¢ usmenenuem umneoanca AC);

- YCUJIUTEINb JTOJKEH ObITh 0e30CHBIM;

- JUTsI YIOBJIETBOPEHUS TIEPBOT0 MYHKTA YCUIIUTEINb HE JI0JDKEH CO/IEP)KATh JIMITHUX MEPEXOAHbBIX
KOHTAKTOB B IEMSX CUTHAJIA U MTUTAHUS, a TAKXKE JTOJKHBI OTCYTCTBOBATh SMUTTEPHBIC (MCTOKOBBIE)
PE3UCTOPBI, YTO MOATBEPKIAET U cTaThs U3 CoBpeMeHHON DneKTpoHuKu 2005 Ne2. Ilpum. [adxce
BK knacca A ¢ amummepnvimu pezucmopamu 8 mooenu cyuwecmeento ycmynaem BK xknacca AB
be3 pe3ucmopos.

- CWJIOBOH TpaHcdopmaTop nowkeH ObITh [1I-00pa3ubiM ??? (IyHKT TpeOyeT MOSCHEHMS)

- BeCh TpakT ycuiieHus noipkeH ObiTh YIIT (criopHbIii Bonpoc, MenaH, MOBTOPHB peIICHHE
[ymypuHa onpoBepraet 3T0);

- TOJHKHA OTCYTCTBOBATH CUCTEMa CEPBO (CHOPHBINA BOMPOC, T. K. B YCHIIUTENE C OTPUIATEIbHBIM
MMIIEIaHCOM 3TO HUKAK OTPULIATENILHO HE OTPA3UIIOCh)

KOHIICHHI/ISI YCUIUTEIIA C OTPULATCIBHBIM BbIXOJHBIM UMIICAAHCOM BO MHOI'OM COBIIAA€T C



KOHIenuel npennaraemoit KypocaBoii, a B HEKOTOPBIX BOIpOcax UAET Jajiblie, 0COOSHHO T10
IIEPBOMY ITYHKTY.
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Technical Brain TBP-Zero EX Amp & TBC-
Zero EX Preamp (TAS 213)

Equipment report

by Jonathan Valin
Jun 22nd, 2011

Categories: Solid-state power amplifiers
Products: Technical Brain TBP-Zero EX

Over the last few years I’ve reviewed some truly great solid-state amplifiers and
preamplifiers from MBL, BAlabo, and Soulution and heard a goodly number of other top
contenders from Spectral, Boulder, Krell, Burmester, Pass Labs, DartZeel, and (at this past CES)
newbies Constellation and D’ Agostino. Come now the TBP-Zero EX 350W monoblock power
amplifier and TBC-Zero EX linestage preamplifier from award-winning Japanese designer Naoto
Kurosawa, and, while I can’t (and don’t) say that these Technical Brain (TB) components leave
their distinguished solid-state competition in the dust, they have certainly set new standards of
transparency, neutrality, and resolution chez Valin. Indeed, when they’re driving the ultra-
transparent, ultra-high-resolution Magico QS5 loudspeakers, I have yet to hear electronics that are
more faithful to sources or more lifelike when those sources are top-notch.

3a nocneonue HeckoIbKoO 1em s nepeciyulan HeCKOIbKo 0elucmeumenbHo 8eIUKONEeNHbIX
meepoomenvHulx ycurumeneti u npedycunumenei om MBL, BAlabo u Soulution u yciviwan pso
opyaux npexkpachvix mon-conepuuxos us Spectral, Boulder, Krell, Burmester, Pass Labs, DartZeel,
u nosuuxos Cozeezousi u D 'Agostino. [lossuswuiics cetiuac ycunumeno-moHobnok TBP-Zero EX
350W u npedycunumenv TBC-Zero EX linestage om sinonckoco paspabomuuxa Haomo Kypocaswi,
U, 8 MO 8pemsi 5l He MO2y He CKA3amb, Ymo 2mu nPooyKmvl OCMABUNIU CEOUX MBEPOOMENbHBIX
KOHKYDEHmMO8 8 NbLlU, OHU, 0e3YCI08HO, YCMAHOBAN HOBble CIMAHOAPMbL NPO3PAYHOCHU,
HelimpanbHocmu U paspewenus. B camom dene, ko2z0a onu pabomarom mo obecneyusaom yiompa-
npo3padroe u yibmpa-evicokoe pazpeuiernue epomrkocogopumenei MAGICO Q5, s ewe He caviwan
NIeKMPOHUKU, KOMOpAs obecnedusaem bonee gepHoe unu bonee pearucmuyHoe
38YK0OB0CHpOU3Ee0eHUe, eCllU UCOYHUKU CUSHATLA ABTIAIOMCS NePEOCOPMHBIMU.

Obviously, the TB electronics achieve their transparency, neutrality, and resolution by
lowering distortions. However, almost all of the new-gen solid-state components that I’ve reviewed
and auditioned do this same trick. (The Soulution gear, in particular, raised the bar on neutrality,
transparency, and resolution by lowering THD to unparalleled levels via an ingenious high-speed,
high-negative-feedback circuit.) What makes the TB gear stand out, audibly, from this very select
group is that, in addition to reducing THD and TIM, it also appears to be breaking a stranglehold on
the free and lifelike delivery of musical energy that makes other transistor amplifiers, even other
great ones, sound just the slightest bit mechanized, veiled, and overly constrained by comparison.
Kurosawa has achieved this feat by finding a way to eliminate the emitter resistors that regulate the
quiescent current running through output transistors in solid-state amps and preamps.
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Ouesuono, umo snekmponuxa TB 0obusaemcs ux npo3paunocmu, HeUMpaIbHOCMU U
paspeuterus 3a cuem CHUdCeHus: uckaxcenul. Tem He menee, noumu ece meepoomesvhvie
KOMNOHEHMbl HOB020 NOKONEHUs, KOMOPble 5L pACCMOMPEN U NPOCIYULAL OeLatom dMom dHce mpIoK.
(Paspeuienue 38yK0BOCNPOU3BEOEHUsL, 8 YACMHOCIU, NOOHSIU NIAHKY HeUMpAalbHOCMU,
npo3pauHocmu u pazpeuieHus 3a cuem cHudxcenuss THD 00 nHenpeg3ou0eHHo20 yposHs uepe3
2eHUATIbHBIE BLICOKOCKOPOCMHbIE Yenu 21yOoKou ompuyamensrol oopamuou ceasu). To, umo
Oenaem TB @vioensemcs c6OUM MeXAHUIMOM, CIbLUHO, 4mo nomumo chudxcenus THD u TUM, on
makaice, Kaxk npedCcmasisiemcsi, usmeHsiem pabomy mepmeot 30Huvl OJisk CBGOOOOHOU U PearucCmuyHoul
HOCMABKU MY3bIKAILHOU dHEP2UU, YMo 0erdaem 36YK Opyeux mpaH3uCmopHuIX ycuaumeine, oaxce
Opyaux 8eIuUKUX, NPOCMo C1e2Ka MeXaHU3UpPOBAHHbIM, 3A8YANUPOBAHHBIM, U YPEIMEPHO
ocparudenHviM 8 cpasnenuu. Kypocasa oobuncs smoeo noosuea, Hatios cnocob 071 yCmpaneHus
UBTYYUeHUs Pe3UCTOPO8, KOMOpble pe2yIupyIon MoK NOKOsl, NPOMeKanwull yepe3 8bIX0OHble
MPAH3UCIMOPBL 8 MEBEPOOMENbHBIX YCUIUMENAX U NPe0yCUTUMENSX.

I’m told by those who know that the elimination of emitter resistors is a genuine innovation
in solid-state design. Since I’m not an engineer, I’ve asked Naoto Kurosawa to explain what he’s
done (and also to describe the other salient features of his circuits). Here is what he wrote me in an
e-mail:

“The core concept behind the TB amplifiers and preamps is the elimination of all factors that detract
from the realistic reproduction of music. In particular, my challenge was how to get an amplifier to
respond precisely to the very moment sound begins. This is when all the energy and emotion of
music and musician is released at once. To reproduce this tremendous outpouring of energy requires
absolute power—pulse-like, exceptionally high in current. The situation is similar to that of an F1
car at start-up; the race car needs an exceptionally high-torque engine and the ability to rev that
engine up to 20,000 rpm or higher nearly immediately and without friction. In other words, the most
important thing at start-up for both an amplifier and a F1 car is exceptional and near-instantaneous
energy and power delivery.

Mue ckaszanu, umo me, Kmo 3Haem , YMo JUKBUOAYUS IMUTNINEPHBIX PE3UCTOPO8 ABIAEMCs
HOOIUHHOU UHHOBAYUEU 8 MBEePOOMeNbHOU KOHCmpPYyKyuu . Tak Kak s He umdicenep, s NONpocuil
Haomo Kypocasa , umobvl 06vsicHui, ymo ox coenan (a makaice onucams opyeue XxapaxkmepHie
yepmol €20 yeneti ) . Bom umo oH Hanucan MHe no 21eKmpOHHOU Noume :

«OcHosHas Konyenyusi ycunumenetl u npeoycunumenetl TB sgngemcs ycmpanenue 8cex ¢hakmopos,
KOMopbie YMaIsAom peaiucmuiHoe 60Cnpouzeeoenue my3viku. B uacmmocmu, mos 3a0aua o6wina,
KAK NOy4Ums yCUIUmMenlb MoYHO peasupyrowuti Ha mom MOMeHm, K020d 36YK HauuHaemcs. Imo
K020a 8Cs1 SHEP2USL U IMOYUU MY3bIKU U MY3bIKAHMA 0c80060xcoaromcs cpazy. Ymoobwi
B0CHPOU3BECTIU MO OZPOMHOE UZTUAHUE IHEpeUU mpedyemcs adCONOMHAsL 61ACMb - UMNYIbCA,
KaK, UCKAIOYUmMensHo evicokuti mox. Cumyayus ananocuuna asmomoounio goopmynst 1 (F1) npu
cmapme; 20HOUHbLLI ABMOMOOUNL HYHCOAEMCL 8 O8ucamene ¢ UCKTIOYUMENbHO GbICOKUM KPYMAUWUM
MOMeHmMOoM U cnocobHocmbio pazsusams 0o 20000 0ob6opomos 6 mMuHymy uiu viuie NOYmu
MEHOBEHHO U Oe3 mpenus. [[pyeumu cioeamu, camoe 2nasHoe npu nycke u 0Jis YCUiumenst u
aemomobuns F1 saenaemcs uckuouumensras noumu MeHOBEHHAsL NOCMA6Ka dHepauu (0na YM34
MOKa) »

“In solid-state audio, it is emitter resistors that prevent the injection of this energy from the
amplifier into the speakers. In order to protect an amplifier from thermal runaway, emitter resistors
restrain the flow of current by using negative feedback, while compensating for the differences in
operating current between power transistors. Since the early years of transistor amplifiers, their use
has amounted to a necessary evil.

"B meepOoomenvHoM ayouo, 3mo dIMUmmepHbvle pe3ucmopbl, KOmopbvle NpPensimcmeyom
nepeoaue 3Hep2uu om yCUIUmes 6 2poOMKo2oeopument. B yenax zawumel ycunumens om



MeNnn08020 yOe2anus, SMUmMmepHvle Pe3UCmopbl COEPAHCUBAIOM MOK C NOMOUWbIO OMPUYAMENbHOU
00pamuoli c643uU, 8 MO BpeMs CLYHCAm 01 KOMNEHCayUuy pasiudull 8 pabouem moke mMexcoy
cnapenHviMu cunoguimu mpauzucmopamu. C nepevix 1em mpaH3uCmopHuix ycuiumenet, ux
UCNONb308aHUE COCMABTISlem Heu3bexdcHoe 3710.

“The most important technological innovation in Technical Brain circuits is the elimination
of these emitter resistors and the development of a bias-current control-circuit without time delay
(patented in Japan) that has made their elimination possible.

"Camoii 8adicHoll mexnonocuyeckoll unnosayuetl 8 cxemax Technical Brain sensemcs
VCMPAaHeHue utyyeHull SMux pe3ucmopos u pazeumie YApasieHus MmoKoM cmeuenus oes
BDEMEHHOU 3a0epAHCKU (3anamenmosano 6 Anonuu), ymo coenano 803MONCHbLIM UX YCMPAHeHUe.

“We have also gotten rid of the electrical contacts that cause sound modulation or spread.
Among a number of electrical contacts found in amplifiers, the elimination of high-current relays
used in the speaker protection and power-supply unit are a key to higher fidelity.

"Mubi maxkoice uzbasunuce om INEKMPUHECKUX KOHMAKM OB, KOMOoOpble 6bl3bl8AI0M 36YKOE6)0
MOOyJZ}lI/IMIO UTU USMEHAIOmM pasmax CUCHAl086. Cpe@u pﬂda INNEeKMpUdeCKux KOHmaxKmoe,
06HapnyC€HHblx 6 ycuiumeirix, JZMKGM()LZI/;M}I 6bICOKOMOYHbLX peile, UCNONb3YEeMbIX 6 3auiume
OUHAMUKA U UCMOYHUKA NUMAHUSL AGTSIOMCSL KIH0YOM K 00/iee 8blCOKOL MOYHOCTIU.

“It is also important to note that electrical contacts gradually oxidize and sulphurize over
time, and as a result, contact resistance becomes non-linear. This change occurs very slowly, so it
often goes unnoticed, although it certainly deteriorates the sonic presentation. People sometimes
recognize this type of deterioration as a phenomenon in which bass is not reproduced accurately at
lower volumes but comes ‘back to normal” once the volume is set at a higher level. If there are no
electrical contacts, there is no need to worry about these inevitable losses.

"BasicHo maxaice ommemumas, Ymo 3leKmpuieckue KOHmMakmol NOCMeneHHo
NPONUMBIBAIOMCSL CePOUl U OKUCTAIOMCS C MeYeHUeM 8PeMeHU, U, KAK C1e0Cmeue, KOHMaKmHoe
conpomueienue CIMaHO8UMCs HeTUHeUHbIM. DMo U3MeHeHUue NPOUCX0O0Um o4eHb MedjleHHO, MaK
YUMo YACMO OCMAENCcsi He3AMEYEHHbIM, XONsL IMO, KOHEUHO, YXyoulaem 38yKo8yi0 npe3eHmayuio.
JItoou unoz0a npusHarom 3mom mun yxyouileHus Kax siglieHue, 8 KOmopom 6ac He 860CNpouU3B00UMcs
MOYHO HA HUZKUX YPOBHSX 2POMKOCIU, HO npuxooum "6 nopmy" nocie moeo, Kak 2poOMKOCHb
YCmaHogieHa Ha bonee 8blCOKOM YyposHe. Eciu nem snexmpuyeckux KOHmaxmos, Hem
HeobX00uMocmu 6ecnoKoumsbcs 00 SMux Heu30eNCHbIX NOMepsix.

“Lastly, all TB electronics are DC amplifiers (direct current is amplified, and there is no
phase rotation or group-delay). A colorless, unconstrained, stable sound results from this coherence
in design.”

"U naxoney, 6cs snexmponuxa TB ycunumenu nocmosanHo2o moxka (ROCMosHHbIl MOK
yeunusaemcsi, U Hem nogopoma ¢haszvl unu 2pynnosoti sadepaicku). Heokpawennvie, ecmecmeennoie,
cmaounvbHble 36YK0Bble Pe3yIbmamyvl MOt CO2NACOBAHHOCNU 8 KOHCMPYKyuu".

All of Kurosawa’s product—amps, preamps, and (his soon-to-be-reviewed) phonostages
make use of these core technologies. All are ultra-wide bandwidths, zero-feedback, non-servo, DC-
coupled designs; all use fully balanced topologies with no mechanical/electrical contacts such as
relays and line fuses; all are built with meticulous attention paid to the arrangement of wires and
components to ensure the shortest signal paths and the highest shielding from vibration; all use
massive, low-flux-density, flat-coil, hand-wound, EI-core power transformers (no toroidal



transformers here); and all eliminate the dreaded emitter resistor.

Bce npodykmur Kypocaswi - ycunumenu, npedycunument, u hOHOKOPPEKMopbl UCHOLbIYION
9MU OCHOBHbIE MeXHON02UlU. Bce umeiom yiompa-uiupoxue noaiocvl NPonyCcKauus, Hyneyio
06pamuy1o c653b, 6€3 cepeo, N0 NOCMOSHHOMY MOKY KOHCMPYKYUU, 8Ce UCNONb3YION 8 NOTHOU Mepe
coanancuposanHvle monoiocuu 6e3 MexaHuyeckux / dNeKmpuieckux KOHmakmos, makux Kax peie u
npedoxpanumenetl IUHUY, 6ce OHU NOCMPOEHbl C MUAMETbHBIM GHUMAHUEM K PACHOTIONCEHUIO
nPO60008 U KOMNOHEHMO8 01 0becneyenus Kpamuauuux CUSHATIbHBIX NYMel U CAMO20 8bICOKO20
IKPAHUPOBAHUSL OM NOMEX, BCe UCNONb3YIOM MACCUBHbLE, C HUSKUM YPOBHEM NIOMHOCIU NOMOKA,
HIOCKUMU KAMYUKAMU, C PYUHBIM 3A8000M, cunosvle mpancgopmamopuvt EI-Core (ILI-06pa3snuvie,
Hem mopoudaIbHbIM MPAHCHOPMAMOpPam 30ech);, U Hagce20d TUKSUOUPOBAMb CIMPALUHBL
IMUMMEPHBLU PE3UCTOP.



