Réalisation d'un amplificateur Classe A de 20 watts

3- La version définitive

Jean Hiraga - Gérard Chrétien
(I’Audiophile No. 15)
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Fig. 1: Diagram of the 200 amplifier, final version, including some slight modifications
compared to the description published in Issues 10 and 11.

B nporpamme MC12 npuBeneHa MoJiesb 3TOTO YCUIIUTENS ¢ YUEOHOH 1IeIIbIO.

[TpoBenem Oeriblif aHAIN3 ATOTO YCHITUTEIS.
The MC12 software contains a model of this amplifier for educational purposes.

Let's take a quick look at this amplifier.
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JHuarpamma bone npuBeneHa Ha pucyHke 2

The Bode diagram is shown in Figure 2
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I'pynmoBoe Bpems 3a7iepKKH IpuMepHO 35 He, Ha yactoTe 3,5 MI' ecth BBIOpOC 10 130 He.
IletneBoe ycmiieHne MOKa3aHo Ha puc. 3

The group delay is approximately 35 ns, at 3.5 MHz there is a surge of up to 130 ns (overload).

Loop gain is shown in Fig. 3
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100K

[TetneBoe ycunenue pasuo 15,5 nb, mepserit momtoc qoctato9HO BhIcOKO — 600 KI1I.

N3mepum nckaxenus Ha yactore 20 kI mpu BeIxogHOM MonHOCcTH 1 Barr, puc. 4

The loop gain is 15.5 dB, the first pole is quite high at 600 kHz. Let's measure the distortion at a
frequency of 20 kHz with an output power of 1 Watt, Fig. 4
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[Ipu BeixonHOM MomHOcTH 1 Bart ypoBens THD Bo BceM quana3oHe 3ByKOBBIX YacTOT HE

npesbimaer 0,02%

[IpoBeprM ypOBEHb UCKAKEHHI TPU MAaKCUMAaJIbHOM BBIXOAHOM MomtHOocTH 20 BT, puc. 5

With an output power of 1 Watt, the THD level in the entire audio frequency range does not exceed

0.02%

Let's check the level of distortion at a maximum output power of 20 W, fig. 5
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[Tpu BeIXOMHOM MomHOCTH 20 BT rickaxenus Beipociu 10 1,8%
ITpoBepum pexum xnunuposanus Ha yactore 100 kI'w, puc. 6
At 20W output power, distortion increased to 1.8%
Let's check the clipping mode at a frequency of 100 kHz, Fig. 6
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BrixogHoe HanpshkeHne OIM3K0 K HaPsHKEHUIO MUTaHus, moutd Rail-to-Rail.

Hy a Teneps oOparumcst 1opaboTaHHON BEPCUU YCHITUTENS , pHC. 7

The output voltage is close to the supply voltage, almost Rail-to-Rail.

Well, now let's turn to the modified version of the amplifier, Fig. 7
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B cxemy no6asieHo 2 TpaH3UCTOpa B JUOTHOM BKIIOUSHHH, JIBa pe3rcTopa no 12 kOM 3aMeHEeHBI
TOKOCTAaOMIIM3UPYIOMUMHU AHOAaMHU ¢ TOkoM cTtabunuzanuu 1 MA. M3menena cxema OOC, no0aBieHo aBa

KOHJIEHCATOpa KOppeKIuH. TOK MOKOsI BBIXOJHOTO Kackaja paseH 1+-0,1 A (BeicTaBistoT nogdoopom R7,
R10). Honp Ha BbIXOZI€ BBICTABUTH MOIOOPOM pe3ucTtopa R3.

Two diode-connected transistors were added to the circuit, two 12 kQ resistors were replaced by
current-stabilizing diodes with a stabilization current of 1 mA. The OOS circuit has been changed, two

correction capacitors have been added. The quiescent current of the output stage is 1 + -0.1 A (set by
selecting R7, R10). Set zero at the output by selecting the resistor R3.

Huarpamma bone npusesnena Ha puc. 8

The Bode diagram is shown in Fig. 8
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N3 nuarpammer bone BuaHOo uto yactora GBW mossicunack 10 30 MI'1, cyiiecTBeHHO

ymenbnuics BeioOpoc ['B3 B obmactu 5 MI'n, yposens I'B3 nocrosiHeH ot nmoctosiHHOTO ToKa 10 1 M1t
He npessbimaer 30 He.

['pacduk netneBoro ycusiaeHus MOKa3aH Ha pUCYHKE 9



1t can be seen from the Bode diagram that the GBW frequency increased to 30 MHz, the Group
Delay Time (GDT) surge in the 5 MHz region (overload) has significantly decreased, the GDT level is
constant from DC to 1 MHz and does not exceed 30 ns.

The loop gain graph is shown in Figure 9.
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W3 rpaduka BUIHO YTO METIEBOE yCUIIEHUE BBIPOCio 10 29,5 nb (Ha 14 nb wnu B 5 pa3). [lepBroiit
nomtoc Beime 200 k', 3anac no ¢asze 64 rpaayca.

[IpoBepum ypoBeHb UCKAKEHUM MPHU BbIXOJIHOM MoiHocTU 1 Bart, puc. 10

The graph shows that the loop gain has increased to 29.5 dB (14 dB or 5 times). The first pole is
above 200 kHz, phase margin is 64 degrees.

Let's check the level of distortion at an output power of 1 Watt, fig. 10
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[IponopuroHanbHO POCTY METIEBOr0 YCUIICHUSI CHUZWICS U YPOBEHb TAPMOHUYECKUX UCKAXKEHUH,
T. €. B 15 pa3!

[TpoBepum ypoBeHb UCKAKEHUMN MTPU BBIXOHOM MoiHOCTH 25 BT, puc. 12

In proportion to the increase in loop gain, the level of harmonic distortion also decreased, i.e. 15
times!

Let's check the level of distortion at an output power of 25 W, fig. 12
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[IpoBepum paboty B pexxume KiunupoBanus Ha yactore 200 kI'w, puc. 13
Let's check the operation in the clipping mode at a frequency of 200 kHz, Fig. 13
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[Tpu Tex e pexxuMax KacKaJoB M0 MOCTOSHHOMY TOKY KJIMIHPOBaHHE HAMPSKEHUS JOCTaTOYHO
CUMMTEPHYHOE, Ha4yaJio IIepBOro nepuoaa 6e3 3aMeTHOM 3aJIepKKH U BUAMMBIX NCKaKCHHH.

With the same DC cascade modes, voltage clipping is quite symmetrical, the beginning of the first
period without noticeable delay and visible distortions.
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Express analysis made

Alexander Petrov




