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This paper presents analysis of class 4B and class B amplifiers dissipation calculated by equals (1) and (2) with MathCad.
The figure shows works of push-pull audio power amplifier computer simulations with PSpice Student Version.
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MIrHOBEHHOE PACCEMBAHUWE MOLLHOCTMN
B YCUJIUTENAX KNNACCA AB U KJIACCA B

B nmanHO# cTaThe MpeACTaBIICH aHAIN3 PACCEMBAHUA MOLIHOCTH B YCHIIMTEISIX Kiacca 4B u kiacca B, paccunTanHoro no ¢op-
myiam (1) u (2) ¢ nomousio kommbioTepHoii ciucteMsl MathCad. Ha prcyHke nmokas3asbl paGoThI 10 KOMITBIOTEPHOMY MOJIEIIH-
POBaHUIO MyLIITYJIFHOTO YCHIMTEISI MOIIHOCTH 3BYKOBBIX 4acTOT ¢ moMomisio PSpice Student Version.

Aemopbl 3a:281510M 06 OMCYMCMBUU BO3MOICHBIX KOHPIUKINOE UHMEPECO8.

Introduction
BBeneHune

Peak and average power dissipation in audio amplifier
output stages is considerably greater with loudspeaker
loads then with resistor loads, because the loudspeaker
loads are substantially reactive. A survey of consumer
loudspeakers shows [1] the impedance minima are
commonly rear 4Q and phase can bias great as £70°,
more typically £45°.

The instantaneous power
dissipation of class AB power
amplifier output stage

MrHoBeHHOE paccenBaHne MOLWHOCTUN BbIXOAHOIO
Kackaja ycunuTtensa MoWwHOCTU knacca AB

The instantaneous power dissipation of class AB and
class B power amplifiers output stage driving a sinusoi-

dal waveform Vy-sin(mf) into a load R, from a supply
voltage Vg is:

Pd(inst) =Veg -ig,

Ver =V =Vo -sin(®0), (1

V- Sin(@t) + Vg, +|V -sin(@1) + 7, | 2

2R,,

g

The non-linear response of each of the one half
the output stage can be set as follows: polynomial
of n™ order, discrete (table) value, with the
transfer function — math expression i,, (V)=
= {&(Viy+ Vi +abs(V,, = Vg,))/Rout} as shown in [2, 4, 5].

If Vg, =0 — class B amplifier and from o =wt=0

V,, - sin(mt
to 180°, the half cycle iy _ Vo sin(@1) [1].

sp

For citations: Sirakov E.S., Evstatiev G.K. The instantaneous dissipation in amplifiers class AB and class B. Transactions
of the Krylov State Research Centre. 2022; 1(399): 00—00 (in Russian).

Jna yumuposanus: CupakoB E.C., EBcatues I'.K. MrHOBeHHOE paccerBaHNE MOIIHOCTH B yCHIIHTENSX Kilacca AB u kiacca B.
Tpynsr KpputoBckoro rocyaapcTBeHHOT0 Hay4Horo meHTpa. 2022; 1(399): 00-00.



TpyaAb! Kpbl10BCKOro rocyAapcTBEHHOro HayyHoro ueHTpa. T. 1, N2 399. 2022

Transactions of the Krylov State Research Centre. Vol. 1, no. 399. 2022

AN

Fig. 1. Instantaneous output dissipation Py(nst),
normalized to Pomax = Vss?/2Rs, Maximum output,
during conducting full cycle - a = wt = 0-360°,
as a function of output level - m = V,/Vss = 0-1
and Vr:/Vss = 0,05 - class AB [2]

Puc. 1. MrHoBeHHoe paccevBaHne MOLHOCTU Pyinst),
HOpMann3oBaHHOE MO OTHOLUEHUIO K MaKCMMasbHOWM
MOLLHOCTU Poy(max) = VSSZ/ZRS;,, npwv NpoBeAeHNN NOJIHOIO LMKIa
a = wt = 0-360°, B 3aBMCMMOCTUN OT YPOBHS BbIXOAHOIO
curHana m = Vy/Vss = 0-1 n knacca AB Vg /Vss = 0,05 [2]

The power instantaneous
dissipation of class AB output
stage due to reactive loads
MrHoBeHHOE paccemBaHMe MOLWHOCTM BbIXOAHOIO

Fig. 2. Instantaneous output dissipation - Pginst),
normalized to maximum output — Pymax), during
conducting full cycle - a = wt = 0-360°,

as a function of load phase ¢ = 0-90°

and Vg /Vss = 0,05 - class AB [2]

Puc. 2. MrHoBeHHoe paccenBaHmne MOLWHOCTU Pyinst),
HOpPMann3oBaHHOE MO OTHOLUEHUIO K MaKCMMasbHOW
MOLLHOCTUN Pymax)y NPV NPOBEAEHUN MOHOMO LMNKNa

a = wt = 0-360°, B 3aBUCMMOCTUN OT hasbl HArpysku
@ = 0-90° u knacca AB Vg /Vss = 0,05 [2]

plied with increasingly greater voltage across the out-

put device

S:

Pd(inst) =Veg -ig,

Kackaza knacca AB 13-3a peaKTUBHbIX Harpy3sok Vep =V =V -sin(®t), (2)
As the load becomes more reactive, the load current L Vg esin(@t+ @) +Vp, +|Vo sin(®t +¢) +VRt|
leads or lags (by phase @) the load voltage, and the ig = 21z . [2]
peak dissipation increases since that current in sup- |Zy |
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If Vg =0 — class B amplifier and from wt=0

0 180°, the half cycle 7, = w [,
L

Computer simulations
KOMI‘IbIOTeprIe mMoaennpoBaHua

In the case of a wholly reactive load, such as a pure
capacitance of impedance — j-6-Q, the load line is
a circle of radius 0-10 4 or 0-60 ¥ centered 0 V'
and 0 4 [2].

Conclusions
3aktoyeHmne

Original ideas for mathematical equal defining P s
of push-pull amplifiers class 4B and class B has been
offered in the work. The computer simulation of the

responses the characteristics matches with the theo-
retical and experimental results, which proves the
ideas proposed.
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