CepeoKOHMpoOIib
Servo control

Paboma cucmembi cep8o-KOHMpPOJisi OKasbieaem Hauborbuiee 8/usiHUe Ha ycureHue HU3Ko4acmomHbIX CU2Hasos.
lposepum pabomy ycunumerisi ¢ 8KIIFOYEHHOU cucmemMou cep8oKoHmMposis Ha yacmome 20 'y, puc. 1

Servo control system performance has the greatest impact on the amplification of low frequency signals. Let's check
the operation of the amplifier with the servo control system turned on at a frequency of 20 Hz, Fig. 1
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Fig. 1

Ha pucyHke 1 nokasaH criekmp cuzgHana Yacmomodu 20 'y rnocrne nepexoOHbIX rnpoyeccos, m. e. 8
ycmaHosusweMmcsi pexxume. [lposepum criekmp Ha 4-m nepuode, puc. 2

Figure 1 shows the spectrum of a signal with a frequency of 20 Hz after transients, i.e. in a steady state. Let's check
the spectrum for the 4th period, Fig. 2
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Fig. 2

Ha 4-m nepuode yposeHb MosibKO 2-U 2apMOHUKU 8bipoc bonee yem 8 10 pas, criekmp 8bICUIUX 2apMOHUK




CyUW,eCMBEHHO 8bIPOC U PaCLUUPUIICS.

Mukpokan 12-0 eepcuu He Moxem u3mMepsme criekmp paHee 4-20 nepuoda. Ymobel obmaHymb ripoepammy

rnodadum cuzHarsn 3adepxxaHHbIU Ha 3 nepuoda (Ha 150 mc), puc. 3
In the 4th period, the level of only the 2nd harmonic increased
harmonics increased and expanded significantly.

more than 10 times, the spectrum of higher

The microcap of the 12th version cannot measure the spectrum earlier than the 4th period. To deceive the program,

let's send a signal delayed for 3 periods (150 ms), Fig. 3

Fig. 3
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Kak nokasbieaem mecm Ha rnepeom repuode yposeHb criekmpa 2apMoHukK ebiwe 0,1%.
s mo2o ymobbi MOHSMb MoYeMy mak rpoucxooum rnposepuUM HaMPSKeHUSI 8 KOHMPOIbHbIX MOYKaXxX yKa3aHHbIX

Ha cxeme, puc. 4

As the test shows in the first period, the level of the harmonic spectrum is higher than 0.1%.
In order to understand why this is happening, we will check the voltages at the control points indicated in the

diagram, Fig. 4
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Bxo0HoU cueaHas Ha4uHaemcs ¢ ronoxumeribHoU fosly80siHbI, MpU 3MOoM yrpasnsauul cugHal Cep8OKOHMPOIIs
yrnemaem eHuU3 Ha 180 MB u so3gpauwjaemcsi obpamHo boree Yyem yepe3 1 cekyHOy. I3ameHUM ronsipHOCMb 8XOOHO20

CUcHarsia u cHoea npoeeOeM mecm, puc. 5

The input signal starts with a positive half-wave, with the servo control signal flying down 180 mV and returning back
after more than 1 second. Change the polarity of the input signal and test again, fig. 5

2.000

AMP_Like AX2009-09_servo_20Hz.CIR

0.000

AR RN AR RN AR AR R AR NN

-2.000

ool AR ARAANARRAARARRARNRARAAR A A AR AR AN AAAARAAARARARARRARARRAARARNAR,

35.000

10.000F---
0.000

'EU.UUU"' W W YU UMY T U Y Y """""" c 'I L7 o 1 T e Y 'I MM U W Y U U U v sy yunomeysr ooy

-35.000

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

0.000
v(out) (V)
300.000m

225.000m
150.000m
75.000m
0.000m
-75.000m

600.000m

3.000

A0000OM| - -- === mmmmmmmmememmn oo b R RRRURRIEEEEEEEEEEEEE R RRRREEREEEEEEEEEEE R
200.000mp---Lb-f e fr g . - L I e I e -
200.000mp—---=--- W G L B L L - -i- Ay L --}- AR A -; AL L

-400.000m

0.000
v(S) (V)

Fig. 5

1.200

t (Secs)

1.800 2400 3.000

Kak sudum rnosedeHue cucmemMbl CEP8OKOHMPOIISA CUTbHO 3agucum om rosispHOCMU repeo:2o rosyrnepuoda

B8X00H020 cueHara.

Omkriro4um cucmemy cep80OKOHMPOsIA. s amoa2o omkdum pesucmop R4 om unmezpamopa Ha X1 u
MOOKITYUM K HEMY 3Keu8asieHm 8bIXOOH020 HanpsixxeHust X1.
lposepum criekmp cuzHana 8 ycmaHo8UBWEMCS pexume, puc. 6
As you can see, the behavior of the servo control system strongly depends on the polarity of the first half-cycle of the

input signal.

Disable the servo control system. To do this, disconnect the resistor R4 from the integrator at X1 and connect the

equivalent of the output voltage X1 to it.

Let's check the spectrum of the signal in the steady state, Fig. 6
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B ycmaHo8UBWEMCAH pexXUuMe UCKa)>XeHUA HUYMOX>XKHO Malsibl KaK U C 8KITIOYeHHbIM CepPB8OKOHMPOJIEM. ﬂpoeepum

criekmp Ha 4-m nepuooe, puc. 7

In steady state the distortion is negligible as with the servo control on. Let's check the spectrum for the 4th period,

Fig. 7
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Ha 4-m nepuode UckaxeHUs maKue e KaKk U 8 ycmaHosusweMcs pexume. Hy a menepb nposepum Ha rnepeom

nepuoode (FCD), puc. 8

At the 4th period, the distortions are the same as in the steady state. Well, now let's check on the first period (FCD),

Fig. 8
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Kak sudum 6e3 cucmembl Cep8OKOHMPOJIS UCKaXXeHUsl repeozo rnepuoda 803pocsiu 04eHb Mario.
As you can see, without a servo control system, the distortions of the first period increased slightly




MeHsi yacmo yrnpekarom 4mo 4mo 5 nodaro Ha 8xo0 ycunumerssi cuagHarbl, KOmopbIX Hem 8 38yK08bIX CU2Hasiax.
Bom HeckornbKo ripumepos u3 rnepeou rnornasweucsi poHo2pamMmb|

| am often reproached for giving signals to the amplifier input that are not present in the audio signals. Here are
some examples from the first phonogram that came across.

¥ 03 Bass Inc - Tyme To Jam X

00:00:09:550 00:00:10:000 {I{I:{I{I:'I{I:{I'II{: 00:00:10:020 00:00:10:030 00:00:10:040 00:00:10:050 00:00:10:080 00:00:10:070 00:00:10:080

0.0

8.0+
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0.0 —

v¥" 03 Bass Inc - Tyme To Jam
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WV 03 Bass Inc - Tyme To Jam

0.0+

-0

PR

-inf. y Wi

6.0

=1=]
=t

6.0

-inf.—

0.0




W4 03 Bass Inc - Tyme To Jam =

| 00:04:01:530 | 00:04:01:540 00:04:01:5580 00:04:01:580 00:04:01:570 00:04:01:580 00:04:01:590 00:04:01:500 00:04:01:810 00:04:01:820
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W4 03 Bass Inc - Tyme To Jam =

H] 00:04:10:100 00:04:10:110 00:04:10:120 00:04:10:120 00:04:10:140 00:04:10:150 00:04:10:180 00:04:10:170 00:04:10:180 00:04:10:130
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8.0

-inf.

8.0

8.0+

-inf.

8.0+

0.0

“W' D6 Silicon Bass Experience - 555 Bass Test q P

00:00:00:000 00:00:10:000 00:00:20:000 00:00:20:000

Kak sudume, 8 My3biKalribHbIX cu2Hasiax ece 4mo y200HO Kpome CUuHycoudasibHbIX cu2Haros.
As you can see, music signals contain anything other than sinusoidal signals.

Alexander Petrov



