The Trinity Hybrid White Paper
Llano Design Group

Put simply, tubes just sound better than transistors and ever seasoned audiophile knows it. But
there are more forces at work here than simply using a tube in place of a transistor to build an audio
amplifier.

The Trinity amps are a exercise in simplicity. It is really two fully separate amplifiers, one for
voltage amplification, and one for current amplification. We take a triode tube operating in the purest
form of class A bias ( single-ended Class A) and use it for the voltage amplifier. We give it a separate
power supply and let the tube do what it does best, amplify voltage. We then couple this voltage amp by
way of two high quality audiophile grade coupling caps to a huge mos-fet output section also operating in
Class A. This mos-fet section has no voltage gain at all. It only provides high current gain for the vacuum
tube. You see mos-fets are almost infinite gain devices, so the current amplifier is capable of being driven
directly from the vacuum tube voltage amp, and since both the voltage and current amplifiers are
inherently stable, no feedback is required at all. Add to this our ultra quite, yet simple passive bias circuit
and you have an amplifier that is capable of amazing sound.

Ilpowe 2o60ps, 1amnvl 38yyam ayuuie, Yem mpau3uUcmopbl, U Ka#coblll ONbIMHBIU AyOUODUI IMO
snaem. Ho 30eco deticmeyrom u opyeue ¢haxmopol, LOMUMO NPOCIO20 UCTONb30BAHUSL IAMNbL BMECO
MPAH3uUCmopa 0iisi CO30aHUsL aAYOUOYCUTUMEIIAL.

Yeunumenu Trinity — smo npumep npocmomul. [1o cymu, 3mo 06a NOIHOCMbI0 OMOETbHbIX
ycunumens: 00UH 0 YCULeHUsl HaNpsaXceHus, a Opyeou 0Jis ycuienus moka. Mot 6epem mpuoonyio
aamny, pabomarowyro 8 uucmetiwem pexcume knacca A (oonomaxmmuwiil knacc A), u ucnonvzyem ee 8
Kauecmee ycunumeins HanpsaxceHus. Mol nookarouaem K Heti OMOenbHblll UCHOYHUK NUMAHUS U NO360151eM
amne 0enams mo, 4mo OHA yMeenm Jyyule 6Ce20 — YCUIUBAMb HanpsiceHue. 3amem Mvl COeOUHsIeM
9MOM YCUNUMeNb HANPAHCEHUsL Yepe3 08a BblCOKOKAYECMBEHHbIX AyOUOPUILCKUX PA30eTUMENbHBIX
KOHOEHCAmMOopa ¢ 0ZPOMHBIM BbIXOOHbIM KACKAOOM HA NONe8bIX MPAH3UCIOPAX, MAK’CE pAbOMaouwum 8
Kkaacce A. mom Kackao Ha NoLedblX MPAH3UCMOPAX 6000We He umeem ycunenus Hanpscenus. O
obecneyusaem mobKo 8blCOKOe ycuienue moxa 0 6axyymuou samnsl. Kax euoume, MOSFET-
MPAH3UCMOPbL 001A0AIOM NPAKMUYECKU OECKOHEYHbIM KOIDOUYUESHMOM YCULEHUsL, NOIMOMY YCUTUMETb
MOoKa Modicem pabomams HAnpsmyro om 1amMno8020 YCUIUMEIsE HANPANICEHUS, d NOCKOAbKY U YCUTUMEND
HAnPsCeHUs, U YCUIUmenb moxa no ceoetl npupooe cmaduibbl, 0Opamuas céia3b 6000uje ne
mpebyemcsi. Jlobasbme K 5momy HAULYy C8ePXMuUxyio, Ho NPOCMYI0 NACCUBHYIO CXeM) CMeWeHUs, U bl
nonyuume ycuaumeisb, CHOCOOHbII HA nompsacarouee 38yuaHue.

IIpumeuanue. Taxue ycunrumenu Kak NPasuio He HYHCOAOMC 8 KKOCMbLIEY 8 8UOe
UHOYKMUBHOCMU HA 8bIXOOE.
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But we did not stop there. I noticed in designing the Trinity, that the family of triode tubes chosen
for the amp had one thing in common. Though the filament voltages varied, some were 6 volts while most
were 12. They all drew about 450 ma of current. So I decided to build a test bench supply that simply
limited 450 ma of filament current. Then I could just plug in the tube I wanted to hear and test without
worrying about the voltage and I went on with my search for the perfect tube for the amp. It worked great,
it provided 6.2 volts on say a 6922 while providing 12.8 volts on a 12AT7. And all I had to do was just
plug in the tube!

Ho na smom mvr e ocmanosunucs. Ipu npoexkmuposanuu Trinity a 3amemu, 4mo cemeicmeo
MPUOOHBIX 1AMR, 8bIOPAHHBIX 013 YCUTUMEA, UMET0 O0OHY 00uiyio yepmy. Xoms Hanpay;cenue
HaKana pazmu4anocs, y HeKOmMopuvlx 0HO cocmaenano 6 eonvm, ay 6onvuuncmea — 12. Bece onu
nompeonsanu okono 450 mA moxka. [losmomy s pewiun co30ams 610K NUMAaHUsL OJis1 UCHLIMAMENbHO20
cmenOa, KOmopwlil nNPOCmo ocpanuyuean ovl mok Haxaia 6 450 mA. Toeoa s moe 61 npocmo
HOOKTIOUUMb JIAMNY, KOMOPYIO XOMel YCAbluamsb U NPOmecmupo8ams, e 6eCnoKosACh 0 HaANPXCeHUU, U
NPOOOANCUT HOUCKU UOCATIbHOLU IAMNbL 1 YyCUaumess. Imo omiudHo cpabomano: oHa evioasana 6,2
sonbma, Hanpumep, Ha 6922, u 12,8 sonoma na 12AT7. U ece, umo mue HYIHCHO OBLIO cOenamy, I3mo
NPOCMO NOOKIIOYUMb NamMny!

Ilpumeuanue. Ilo cymu agmop coenan yHU8epcaibubill UCMOYHUK NUMAHUS O/ HAKAA 8 8UOe
eenepamopa moxa Ha 450 mA komopwiii nooxooum kax oas aamn ¢ 6 B naxana, max u 12 B.
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After several months, and about 40 different sets of tubes, I came to the conclusion that there
was no single tube that worked best. Each one its own merits and unique character in a given system. One
sounded better with ribbon speakers, while another was clearly better for dynamic speakers. One had the
rich harmonic overtones we all love on Jazz at the Pawn Shop. While another had the fast articulate attack
that brings to life the percussion on Telarc's Magnificent Seven. Some had lower gain with a more laid
back presentation, while some were clearly more forward with higher gain making them a perfect choice
for systems with passive preamps.

WHAT IS A DESIGNER TO DO WHEN FACED WITH SO MANY CHOICES? Just choose
what I like best in my system for you and try to sell you on why it will sound better in your system?
That's the way it's been done for all these years?

Cnycms neckonvko mecayes u okono 40 pasnuuHvlx KOMIIEKMO8 JAMN 5L NPUULET K 8bl800Y, YUMo
Hem Hu 00HOIl 1amnbl, Komopasa padomana 0wt ayquie éce2o. Kaxcoas umeem ceou oocmouncmea u
YHUKAIbHBLI XapaKkmep ¢ KOHKpemuou cucmeme. O0Ha 38yuana ayuuie ¢ 1eHMOYHbIMU OUHAMUKAMU, A
opyeast sI8HO JyyuLe N0OXoouna 0ns ounamuyeckux. Qouna obradana 6oeamvimu 2apmMOHULECKUMU



o0bepmoHamu, Komopwie Mol 8ce mak aooum 6 «Jazz at the Pawn Shopy. /lpyeas sce umena 6vicmpyro,
yemKyl0 amaky, Komopas oxcugisem nepkyccuio 6 «Magnificent Seveny om Telarc. Hekomopwie umenu
bonee HusKull KO3 huyuenm ycunenus u boiee cNHOKOUHoOe 36yuanue, 8 mo pems Kaxk opyaue Obiiu 16HO
bonee HanopucmuiMu U umMenu Oonee 8bICOKUL KOAP@UYUEHM YCUNEeHUS, YMO 0enalo UX UdeaibHbiM
8b100pOM OJIA CUCTEM C NACCUBHBIMU NPy CUTUMENIMU.

YTO JAEJIATh KOHCTPYKTOPY, KOI'/IA OH CTOJIKHYJICA C TAKUM MHOKECTBOM
BBIBEOPOB? IIpocmo svibpams mo, umo MHe OobuLe 8Ce20 Hpasumcs 8 Moell cucmeme, U NONbIMAMbCs
ybedumnw 8ac, nouemy 3mo 6ydem 38yuams ayduie 8 sauteli cucmeme? Tax oenanu ece smu 200vl?

Now why would I want to do that? When you are clearly the one to make the best choices for
you system, taste, and the music you choose to listen to...

3auem mHe smo HyscHo? Bedb bl camu modxiceme coenanms JIYUUIUIL 6b100D, YUUMbIEAs
0cobeHHOCmuU ce0ell cucmembl, 6KyCbl U MY3bIKY, KOMOPYIO clyuiaeme...

Then it struck me, why choose at all? I already had designed, built and thoroughly tested the
power supply that made all this possible! Why not use this power supply in the amp and let the customer
decide what tube best suites his needs for his own system. After all very few of us have the exact same
components in our systems. Would it not be nice to be able to voice the amp for each application? That
would allow you to accommodate and take into account, Speakers, Cables, Room Acoustics, and other
System Components. But most of all personal taste in both the system's presentation and music you listen
to.

U mym mens ocenuno: 3auem 60obuge umo-mo gvloupamsv? A yoice paspaboman, coopan u
muamenbHo NPOMeCMupo8al OI0K NUMAHUSA, KOMOPbLiL coenan 8¢c€ 3mo 6o3modxicHvim! Ilouemy ovl He
UCnonbL306ams 3Mom 010K NUMAHUsL 8 ycuaumeine U He HO3601UMb KJIUEHNY CAMOMY 8blOpAmMb J1AMNY,
Komopas jiyuuie 6ce2o nooxooum 011 €20 cucmemut? B konye konyos, y oueHb HeMHO2UX U3 HAC 8
cucmemax UCnOIb3VIOMcs 00UHAKOBble KOMNOHeHmbl. Pazee He 6b110 6b1 300p060 UMemb 603MONCHOCHL
Hacmpausams 38yuanue yCUIumens noo Kaxcooe KOHKpemuoe npumererue? Imo no3eonuno ov
YUumuléams aKycmudeckue CUucmemvl, Kabenu, aKkycmuky nomeujenus u opyaue KOMnOHeHmbl CUCTIEMbL.
Ho camoe 2nasnoe — nuyHvle npeonoumeHus Kax 6 36y4anu. CUCmemsl, Max u 8 My3vike, KOMopyro 6bl
cywaeme.

Well, almost two years later, and many Trinity amps later, it has been a huge success. I would
like to take this opportunity to think each and every Llano customer for there support over the years and
to assure you that we will continue to serve the audiophile and home theater community to the best of my
ability.

Ymo orc, cnycmsa noumu 08a 2004 u nociie npuobpemeHusi MHoxcecmea ycunumeneu Trinity, smo
CMAno 02pomMHbIM ycnexom. A xomen Obl 60CHONBLI0BAMBCS IMOU BOZMONCHOCHIBIO, YMOObL
noonazooapums Kaxcoozo kauenma Llano 3a no00epicKy Ha npomsasjicenuy MHO2UX Jiem U 3a6epums 6dc,
4mo Mol Oyoem u 0anvlle OKa3vbleamy YCayeu ayouopuiam u mooumensim 0oMauHe20 KUuHomeampa
HAUIyyuum 0opasom.

Trinity has a few other advantages also, since the front-end is a single-ended Class A design,
and required to deliver very little current, the tube circuitry is VERY reliable and tube life is long. There
is no bias to adjust, in fact there is no maintance required at all. Tube sound, with far more versatility than
any tube amp on the planet. Combine that with the ultra high current output and reliability of the huge
solid state output section and the Trinity is capable of driving any speaker in the world today, but with the
all finesse, grace, and pure musicality of a vacuum tube amp.

Trinity obradaem u Opyeumu npeumyujecmeamu, HOCKOIbKY e€ 6X00HOU KACKAO npedcmasisiem
coboll 00HOMaKmMHYI0 cxemy Kaacca A, mpedylowyio oueHb mano2o moxa, ramnosas cxema O4YEHD
HAOEXNCHA, a CPOK CyHcOblL lamn onumenvusiil. Hem neobxooumocmu pecyniuposams cmeujerue,
Gaxkmuuecku, HUKAKo2o obcyxcusanus He mpedoyemcs. Jlamnogoe 36yuanue ¢ 2opazoo bonvuiel
VHUBEPCAILHOCMbBIO, YeM ) 100020 IAMN08020 YCUIUMENs HA NIAHeme. B couemanui co c8epxeblcoKuM
BLIXOOHBIM MOKOM U HAOENCHOCMBIO OZPOMHOU MPAHZUCMOPHOU 8bIXOOHOU cekyuu, Trinity cnocobna
packawams 00vle Co8peMeHHble aKyCmudecKue CUCmeMbl, HO npu 3mom obnadaem ecetl
VMOHYEHHOCMbBIO, UBSIUECMBOM U YUCTOU MY3bIKAIbHOCMbIO TAMNOBO20 Y CUTUMEIIAL.

Fully dual mono, the Trinity uses twin custom wound 1.5 Kva toroidal transformers to power
the solid state output section. It has current output at least equal to and in most cases far greater than any
solid state amp on the market. With a combined device dissipation rating of 3200 watts the amp loafs
along at rated power. I have been building Class A solid state amps now for over 15 years, and I am here
to say, the Trinity design is by far my best work. Our customers have auditioned them against Krell,



Rowland, Boulder, Mark Levinson, Proceed, and a whole host of other well know names. 99% of the
time...the Trinity has come away the winner. Why, simple, it has the technical advantage. A simple, yet
elegant design with minimal circuitry in the signal path and applications of theory that seasoned
audiophiles have always known to make for good sound.

True Zero Feedback, Single-ended Class A, Simple Two Stage Design, Triode Amplification,
and Class A output. All in one package...

Tonnocmoio 08yxkananbHulil Monoghonuueckuti ycunumens Trinity ucnonv3yem 06a cneyuaibHo
U320MOBIEHHbIX MOPOUOANLHBIX MpaHcGopmamopa mowHocmoio 1,5 kBA ona numanus mpan3ucmopuoi
8b1X00HOU cekyuu. E20 8b1X00HOU MOK KAK MUHUMYM PABeH, a 8 OONbUUHCINGE CIYUAe8 3HAUUMENbHO
npesviuiaem mox 1006020 mpaH3uCmopHo20 ycuiumens Ha puvinke. [lpu cymmaphou pacceusaemotl
mowHocmu 6 3200 Bm ycunumens pabomaem Ha HOMUHANbHOU MOWHOCIU. A 3aHUMAIOCL CO30aHUeM
MPAaH3UCMOPHBIX ycunumeneu Knacca A yowce bonee 15 nem, u mo2y ¢ y8epeHHOCMbIO CKA3AMb, YMO
Trinity — smo, 6e3ycnoeno, mos aydwas paboma. Haw kivenmeor cpasnusanu ux ¢ Krell, Rowland,
Boulder, Mark Levinson, Proceed u muooicecmeom opyeux uzeecmmuwix openoos. B 99% cayuaes... Trinity
okaszvieancs noveoumenem. Ilovemy? Bcé npocmo: y neeo mexnuueckoe npeumywecmeo. llpocmas, no
9N1e2AHMHASL KOHCMPYKYUSL ¢ MUHUMAIbHBIM KOIUYECMBOM CXeM 8 CUCHANbHOM mpaKme U npuMeHeHuem
meopemuyecKux nPUHYUnos, Komopbsie onvimHuvle ayouo@duisl 6ce20d 3HANU KAK 3A102 XOPOuLe2o
38 UAHUAL

Hcmunnas nyneeas oopamuan céa3b, 00HOMAKMHLIL ycunumensy Kaacca A, npocmasn
0B8YXKACKAOHAA KOHCMPYKUUSA, MPUOOHOE YcUuleHue U 8blX00Hol cucHan Kaiacca A. Bce 6 ooHom
Kopnyce...

It can't help but sound good!
3eyuum npocmo 3amevyamenvHo!

Randy White
LLano Design

Ipumeuanue. 30ecy ymecmmno npusecmu gvickasvieanue Kupuina Xammepa:
https://www.moremusic.nl/reviews/passlabs/XP-30-TAS.pdf
Cyrill Hammer, The Absolute Sound May-June 2012

“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.»

«HoeanvHas npouzeo0umenbHoOCmsb 80 8peMeHHOU oonacmu He menee 8adxcHa. OcobenHo s5mo
Kkacaemcs ycunumenetl ha ocnose ompuyamenvroi OC. Teopemuyeckas KOHYenyus ompuyamenbHoll
00PAMHOI C653U OYEHb CUNbHA, U YNPOUEeHHble MAMeMamuiecKue YPagHeHus,, ONUCHIEarouue 3y
KoHyenyuio, éepuul. Ho onu oeticmeumenvHvl moabKo 6 mom ciyuae, eciu OU3AUH yuumoléaem
oepanuyenus KoHyenyuu. 3a0epicka epemeHu om 6x00a 00 8bIXo0d 00NHCHA DbIMb pasHa HY0 !

Tlonammo, ymo 8 peanbHOU HCUZHU IMO HeB03MONCHO. Ecmb d6a cnocoba cnpasumucsa ¢ smoii
npobnemoi. JIubo évl 6000use He npuMeHaeme HUKAKUX OMPUUAMETbHbIX OM3bl606 K CB0EMY OU3AIIHY
(npu 3mom omKa3vleasaco Om nPeuMyuiecnme KoHuenyuu), 1uoo yckopseme e2o 00 yposs (200 My 6
cayuae Soulution 700 u 710) HecKOMbKUX HAHOCEKYHO B8DEMEHHOU 3A0EPIHCKU OM 8X00d K 8bIX00Y, 20e
OWUOKU CUHXPOHUZAYUU HACMONLKO MAJIbL, YMO He OKA3bIBAIOM HUKAKO2O0 CALIUUMOO GNUAHUS HA 36)K.
Kak monvko vl pewiume noumu no 6mopomy nymu, 6He3anHo 603HUKHeM yeds Kyud HO8blX Npodiem.
Tennogvie ycnogus, cmabuIbHOCMb NUMAOWUX HANPAACEHULL, 8bICOKOUACTNOMHblE KOHCIPYKYUU,
Haseoenue nomex u m.o. u m.n.»



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

