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The drive requirements that today's speakers demand from amplifiers are much underrated.
In addition to the static resistance - which itself varies greatly over the frequency range (a typical speaker
with a nominal 8§ Ohm impedance rating can easily vary from 50 Ohms to below 2 Ohms) - there are
often huge phase changes that approach a cosine phi of 1 (the worst case where the maximum current is
required at exactly the same time when the amplifier is delivering its maximum voltage swing). The
phase is also changing with frequency, not exactly simplifying matters. In terms of a roughly comparable
resistive rating, this would correspond to a load resistance of between 1 and 50 Ohms for a typical § Ohm
speaker. Some critical speakers are even more demanding! Despite contrary claims by manufacturers
there are really very few amplifiers that have been designed to stable drive such loads and fulfil the
above requirements.

Tpebosanus Kk ycunumensim, KOmopvie co8pemMenHble OUHAMUKYU MpeOyom om ycuaumeine, CUIbHO
HeO0ooyeHeHbl. B 0ononnenue Kk cmamuiueckomy conpomusieHuio - KOmopoe camo no cebe CUibHO
8apbUpyemcsi 8 YaCMomHOM OUANA30He (MUNUYHBIL OUHAMUK ¢ HOMUHATIbHLIM conpomugnenuem 8 Om
Mmodicem nieeko eapvuposamucsi om 50 Om 0o menee 2 Om) - uacmo 6vleaom ocpomuvle Gazosvle
U3MeHeHUs, NpubIUNCarowuecs K Kocunyc-gu 1 (nauxyowuii ciyuai, kK020a MakCuMAanbHblll MoK
mpebyemcst pOHO 8 MO Jice 8pems, Ko2oa YCuiumens obecneyusaenm MakCUMaibHoe Koiebanue
Hanpsiicenust). Daza maxice MeHsemes ¢ Hacmomou, ymo He coécem ynpowyaem oeno. C mouku 3peHust
NPUMEPHO CPABHUMO20 CONPOMUBILEHUL, IMO OYOen cOOMEenCcmeo8anms CONPOMuUEIeHUur0 Hazpysku om 1
00 50 Om ona munuunoeo ounamuka Ha 8 Om. Hexomopule kpumuueckue OuHamuxu euje bonee
mpebosamenvhvl! Hecmomps na npomusopeuusvie 3as61eHus npou3sooumenell, Ha camom 0ene ouetsb
Mano ycunumeneu, Komopwle Obliu pazpabomanst 0Jisk CMAaOUIbHOU pabomsl HA MAKUX HASPY3KAX U
BbINONIHEHUS] BbIUUEYKAZAHHBIX MPeOOBAHULL.

Most amplifiers' protection circuits - be they fuses voltage and/or current limiting, input stage,
driver stage and other forms of compression or limiting - will activate with such loads and cause
compression, signal clamping, dynamic limiting and/or distortion. Power supplies collapse under such
stress conditions, while the predriver and driver stages easily run out of reserve and provoke all
kinds of momentary strange reactions. This creates various types of dynamic distortions that
cannot be measured but can be audible and detract from the accuracy of the reproduction.

3awumnsie yenu bonvuwuHcmea ycunumenei - 6y0b mo niasKue npedoxpaHument,
oepanuyusarwue Hanpsaxcerue u / unu mok, 6X00OHOU Kackao, Kackao 8030yicoenus u opyaue gopmol
COHCamusl UNU OSPAHUYEHUS - AKMUBUPYIOMCS NPU MAKUX HASPY3KAX U 8bI3bI8AIOM cocamue, 02paHuieHue
CUCHANA, OUHAMUYECKoe O2panuyenue U / Ui uckasicenue. cmouHuku numanus paspyuaromest 8 makux
CMpeccosblx YClosusx, 8 mo epems kak npeoycurumenu (VH) u BK necko evixoosam uz pexxcumos u
BbI3bIBAION BCEBO3MONCHBIE CMPAHHBLE peakyuu. Imo co30aem paziuitblie munvl OUHAMUYECKUX
UCKAdCEeHULL, KOMOpble He MO2yn Oblmb UMEPEHbL, HO MO2YN OblMb CABIUHbL U CHUNCAIONM MOYHOCHb
B0CNPOU3BEOCHUL.

Traditional design theory indicates that an amplifier output current capability in the region of
5 to 15A is sufficient, but in actual use peak current requirements of several hundred A are required
when driving demanding speakers! It is not unusual to find that amplifiers that are specified for
continuous 2 Ohms operation are failing to drive speakers with a nominal impedance of 4 Ohms
without noticeable compression, signal damping, limiting or instability effects.

Tpaouyuoruas meopus NPOEKMUPOBArUsL NOKA3bIBAEN1, YMO 8bIXOOHOU MOK YCUIUMEIS 8
ouanaszone om 5 0o 15 A ssnsemcsi 00cmamouHviM, HO NPU PAKMULECKOM UCNOTb308AHUU MPEeDOBAHUSL K
NUKOBOMY MOK) 8 HeCKObKO comeH A mpebylomcs npu ynpasienuu mpebosamenbHblMu
epomkoeosopumensimu! Hem nHuueco neobbiuno2o 6 mom, 4umo yCuiumenu, KOmopwle npeoHazHa4eHvl Ois
HenpepwvigHol pabomwl Ha 2 Oma, He MO2ym YNpasisamv OUHAMUKAMU C HOMUHATbHbIM UMNEOAHCOM 4
Oma 6e3 3amemHuvix 9¢hpexmos cocamust, 0eMnpuposanus, 02paHudeHus: Ui HeCmaduIbHOCHU.
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CHAPTER 20.
LOUDSPEAKERS .
BY F. LANGFORD-SMITH, B.Sc., B.E.
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Fig. 20.5. (A) Resistive and (B) Reactive components of the impedance of a typical
loudspeaker. Ref. 37.

AKTHUBHas U PC€aKTUBHAA Harpys3ka TUIMOBBIX JTUHAMUYCCKUX TI'OJIOBOK. PeaktuBnas Harpyka MOXxceT
HMCETb KaK MHAYKTUBHYIO TaK U EMKOCTHYHO COCTABJIAIOLIYIO (pI/ICYHOK cnpaBa).



