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dimitri

Here is listening evidence from Bruno Putzeys, http://en.wikipedia.org/wiki/Bruno_Putzeys

presented on 123rd AES convention 2007

Negative Feedback Guidelines (2)

Impact of integrating character on sound
* Loop gain drops 20dB/decade

= Clogsed-loop THD increases with frequency
= Spedral distribution shifts towards higher frequendes

* Euphony In Action! Rising THD vs frequency profile has a
recognisable sonic signature.
* HF is only mildly affected except in very bad cases.
* Bottom end becomes extremely “tight”, “powerful” and “controlled”.

* Often attributed to “huge current reserve” of behemaoth power stage.
Really caused by HF THD of sluggish amp.

* Propagates “Damping Factor” myth.

Negative Feedback Guidelines (2)

Not scientifically established but useful nonetheless:

* When you're strapped for loop gain at 20kHz, limit low-
frequency loop gain to the same value.

* THD becomes higher but constant throughout the audio
band.

* Colouration becomes less obvious and less annoying.

Pexomenoauuu no 00C
Brusnue unmezpupyroweco xapaxmepa na 36yx Kosghgpuyuenm ycunenus koumypa naoaem na 20

ob / oexaoy

— THD 3amxHymo2o KOHmMypa y8eiuyueaemcs ¢ yseaudeHuem yacmomsl
— Pacnpedenenue Spectral cmewaemcs 6 cmopomy 6ojee 8blCOKUX YACMOm
brazoszsyuue 6 oeticmsuu! Ilpoguns pacmywux THD 6 3a6ucumocmu om yacmomsi umeem

y3Hasaemyro 36yKoeyro noonuce. HF nopasicaemcs iutlb HE3HAYUMENbHO, 3 UCKIIOYEHUEeM OY€EHb
MADHCENDBIX CNYyUaes.

—  Huocnuii ouanason cmanosumcsi ‘Jp@B@blUdl?HO CNJIOMHBIM Y, KMOUHBIMY» U KKORMPOJIUDPYEMBIM ).
—  Yacmo smo obvsicHsemcs «OCPOMHbIM 3ANACOM NMOKA» U3-3A 2USAHNICKO2O CUTI06020 Kackaoa.
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—  Jleucmsumenvno evizeano HF THD ésn1020 ycunumens.
—  Pacnpocmpansem mugh o «0emngpupyrousem pakmoper.
He ycmanogneno ¢ HayuHot mouKku 3penus, Ho, mem He MeHee, NONe3HO.!
— Koeoa vl oepanuuenvt konmypHuvim ycunenuem va 20 kl'y, oepanuuvme HU3KOYacmomuoe
ycuneHue KOHmypa 00 mozo #e 3HaA4eHUs.
— THD cmanogumcs eviuie, HO OCMACMCA ROCHOAHHBIM 60 6CeM 36YK080M OUANA30He.
—  OKpacka cmanosumcs menee 01eKn0ll u menee pazoparcarouieil.

Ilpumeuanue. 06 smom nuwem u [yenac Cengh 6 nasmom uzoanuu, npueooum npumep noGbluleHus
4acmomuol Nep8o2o NONIOCA ¢ NOMOWBIO Pe3UCMOPA 8KIT0YeHH020 napannenvho emkocmu Cdom u
ommeuaem 4mo makoe peulenue noJoHCUMeNbHO cKazvleaemcs Ha kauecmee 38yKa. A.Ilempoe
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Figure 5.16: Two ways to reduce O/L gain. (a) By simply loading down the collector. This is a cruel
way to treat a VAS; current variations cause extra distortion. (b) Local NFB with a resistor in parallel
with C,... This looks crude, but actually works very well

Yto KacaeTcs NOBBIIMICHUS YaCTOTHI IEPBOro Mmojaroca, ToO IPUMEHAIOT CIICAYIOINNE METOABI:

- BKJTIOYAIOT HArpy304YHBIN pe3ucTop Ha Bbixone VAS Ha oOmui, T. €. mapamiensHo Bxoay BK. Oto
cTabmnmu3upyeT Harpy3ky VAS U TeM caMbIM CHI)KAeT TMHAMUYECKUE UCKaKECHUS BbI3BAHHBIC
nepenagamMu UMIeaaHca Harpy3ku ycunurens. [Ipu ucnonb3oBanuu «tpoiiku» JlapiauHrrona
Harpy304YHBIH PE3UCTOP MOXKET OBITH OOJIBIIOT0 HOMUHAJA U JOMOTHUTENBHO He HarpykaeT VAS;

- BKJIIOYAIOT PE3UCTOp MapaiiesbHo KoHaeHcatoy Cdom Kak 3TO MOKa3aHo B MSATOM M31aHUN KHUTH
Hyrnaca Cenda;

- ¥ HaKoHell BBOIAT BiokeHHYI0 neTiio OOC ¢ Beixoga VAS B Touky cymmupoBanus OOC. Takast
BiokeHHas netast OOC yMeHbIIaeT ¥ CTaOUIM3UPYET BHIXOJHOE conpoTuBieHne VAS (naxe B 0OpbIBe

nemm OOOC), a Taxke ctadmmsupyet BxogHou nmrenanc BK (OPS), Tak kak 1mo cyTu BKJIIOUEHa
napauiebHO €T0 BXOLTY.



