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== TOULON Introduction
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de du circuit - Schéma de principe
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de du circuit - Schéma de principe

~~

+#Jes Jes
Jgooicmn
R2

< R4
11.94k MJE15033C

Q7
BC550C

E2

WJBcssoc BC560C

Q3 Q4

BC550C
Q2

.temp 27

RSE1

PULSE(-400m +400m 1n 1p 1pb 300u 600u) RS < 10
AC1 Q

Rser=0 Cpar=0
MJE15032C

SINE(0 200m 1k)
AC




imen
2= ToULON Etude - Paires différentielles .

(¢)]

BJT Differential Amplifier

T Vcc

Sorties
b complle- e
— mentaires —

Vo1 Vo2

C

- Vo +
Signal > Vins J.@) QELV < Feedback

E 3

i constante
positive

Paire différentielle e %} Source de courant



200m\
160mV- ki
120mV+ /
80mV— /
40|\\V~/
O0mV—
-40mV—
-80mV—
-120mV+
-160mV—+

-200mV:

13.6976V:
13.6968V
13.6960V—
13.6952V+
13.6944V+
13.6936V
13.6928V-
13.6920V-
13.6912V-
13.6904V-|
13.6896V

13.6888V-

-13.6832V-
-13.6840V
-13.6848V
-13.6856V
-13.6864V—
-13.6872V~
-13.6880V—
-13.6888V—
-13.6896V—
-13.6904V~
-13.6912V+
-13.6920V

13.6928V.

0.0ms

T
0.3ms

T
0.6ms

T
0.9ms

T
1.2ms

T
1.5ms

T
1.8ms

T
2.1ms

T
2.4ms

T
2.7Tms

4, OTA-PA-10W-ZIK-meas.asc

_'|-10 Eomx

BC560C BC560C
Q4

BC550C

p 300u 600u)

BC560C
Q5

MJE15033C

BC560C
Q8

M]E15032C



22 1OGLoN

12mA -

B

Etude - Paire Sziklai

22 mA
10mA-10A

Q2

*

[DarlingtOn] Lo

Q2

| 10mA - 10A
12mA - 22 mA

[ Sziklai ] O E

Polarisation

+ stable en

fonction de
la charge




N

== TOULON

200m\
160mV—
120mV—
80mV—
40mV—
OmV—
-40mV-|
-80mV—|
-120mV-|
-160mV—
-200mV—

80mV—
60mV—
40mV—
20mV—
OmV—
-20mV—
-40mV-
-60mV—|
-80mV—|

V(z2)+13.6

7

6V
5V
4v-
3V
2V

V(z3)-V(z4) —

~1.2V

v+
0V
-1v-
2v4
-3V
-4V
-5V
-6V
7

: T
0.0ms 0.3ms

T T
0.6ms 0.9ms

T
1.2ms

T
1.5ms

T
1.8ms

T
2.1ms

T T
2.4ms 2.7Tms 3.0ms|

1, OTA-PA-10W-ZIK-meas.asc

C4
Iwoﬂ'mon

R2

BC560C
Q4

BC560C
Q5

MJE15033C

BC560C
Q8

MJE15032C




tude - Amplification

en courant
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TOULON

Etude - Influence de la résistance Rn

\

NPN Transistor in Class-B

I 1 1

Bias set right at
activation threshold.

Only positive signals amplified.

NPN Transistor in Class-AB

Bias set slightly into active
region.

All of positive signal is amplified,
and a small amount of negative.

High Idle
Current

NPN Transistor in Class-A

Idle/No Input

(or only negative for PNP)

o)



imen

== TouL Réseau Zobel / cellule de Boucherot -

15

0 INTRODUCTION o\

A two-terminal network that 1s connected 1n series or in

parallel with a circuit to cause its terminal impedance to be
transformed into a desired impedance is commonly called |
a Zobel [1] network. In loudspeaker design a Zobel net- a

work consisting of a series resistor and capacitor con
nected in parallel with the voice coil of a driver has been hausse de |a
. > o - > F P 1 N « 1 74
compensate for th : : > reaCtance du
haut-parleur
the effective high-frequency impedance is resistive. By P
maintaining a resistive load on the crossover network, its en frequence

performance is improved. However, the voice-coil induc-

inductance is lossless, the network can be designed so that

tance of the typical loudspeaker driver is not lossless. In
this case a Zobel network consisting of one resistor and L

one capacitor can be used to obtain a resistive input im

pedance at only one frequency in the high-frequency range
where the voice-coil inductance dominates. /

[nductor
Extrait d'un article de
W. MARSHALL LEACH, JR.
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Partie méthodologie
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AN AOC PHL CRAARAR 1= 2 x> A BhRE THLOSES
e )

symbol
 Basic Properties.

L
B
ssign Faotprints -0 ox m r
e L
sition s300ma o =
S % % roowpineriers (g {1 (9 Orientation 0 7 57
Audio Moduls 7 a 106n : Capacitor SMD:C 089S 2012Mctric 13191 Relay THT:Relay SPST StandexMeder SIL Formie Pt
Battery 8 JMIEISO3261 - Screw Terninal 81xé3 : TerminalBlock Phocnix:Terminal8lock Phoenix MKDS 13192 Aelay THT:Relay SPST TE PCH- Lxxx2t [ o8 o
Button Switch Keyboard 9 J-MJE1593361 - Screw Terninal 81xe3 : TerminalBlock Phocnix:Terninal8lock Phoenix MKDS 13193 Rclay THT:Aelay SPST TE PON. 1xxDIMZ e w X
Button Switch SH) 1 J1 - Screw Terminal 613 : Terninalélock Phocnix:Terminalglock Phocnix MKDS-3-3 13194 Relay THT:ficlay SPST Zettler-AZSRI3L i
Button Switch THT n 33 - Scrow Terminal 61262 : Terninal8lock Phoenix: Terminalglock Phocnix MKDS-3-2 13195 Relay THT:Aclay Socket 3POT Omron PLELL-® b
Buzzer Beeper 12 4 - Screw Terminal €1x62 : Terninalslock Phoenix:TerminalBlock Phocnix MKDS-3-2 13196 Relay THT:Relay Socket 4POT Omron PY14-62 " A
Calibration Scal 13 35 - Screw Terninal 61362 : Terminal$lock Phoenix:Terminallock Phocnix MKDS-3-2 13197 Relay THT:felay Socket DPOT Finder 96.12 = Attributes o
Capacitor s10 1 u 10 ¢ Inductor SD:L 7.3x7.3 H3.5 13198 Relay THT:Relay Socket DPDT Gmron PLEGS-B Exclude From Board ] -
Capacitor Tantalun %0 | 13 0 BC330 : Package T0 SOT THT:T0-92 Inline 13199 Relay THT:Relay Standexteder DIP KighProfile sensmancesery ® N
capacitar THT 1 0 BC556 : Package T0 SOT THT:T0-92 Inline 13200 Relay THT:Aelay Standexeder DIP Lowprofile ® Root (page 1) =] B
Connector 7 02 BC360 : Package TO SOT THT:T0-92 Inline 13201 Relay THT:Relay Standexeder UNS X no
Connector AMASS 1 - BCSEO : Package TO SOT THT:T0-92 Inline 13262 Relay THT:Relay Tyco V23072 Sealed i
Connector Amphenol 19 0 BC566 : Package T0 SOT THT:T0-92 Inline 13203 Resistor SYD:R 6201 @ee3Metric [
Connector Audio » 0 - BCS56 : Package TO SOT THT:T0-92 Inline 13204 Resistor SYD:R 9201 G6O3Metric Pade.64xD. 46 Handsolder B
Connector Barrelack 21 o - BC356 : Package TO SOT THT:T0-92 Inline 13205 Resistor SWD:R 8452 1005Metric 5
Connector Card 2 0 - BCSES : Package TO SOT THT:T0-92 Inline 13206 Resistor SYD:R 8462 1095Metric Pade.72¢d.54mm Handsolder
Connector Coaxial 2 R 12K ¢ Hesistor SYDIR 0805 2012Metric pady 26%1,46m HandSslder 13207 Resistor SUD:R 0603 160BMetric T
Connectar DIV 2 w2 - 12k : Resistor SWD:R G805 Z812Metric Padl.26x1.40m Handsolder 13208 Resistor SYD:R D603 1608Metric Pade.98xD.95mm Handsolder
Connector Dsub 5 " - 1.5k : Resistor SWD:R 0805 2812Metric Padl.26x1.40m HandSolder 13209 Resistor SWD:R D612 1632Metric =
Connectar FFC-FPC S RA - 2.5k : Resistor SHD:R 0805 2812Metric Pa HandSolder 13210 Resistor SWD:R 9512 1632Metric Padl.18x3.48mm HandSolder izl
Connector Harting 27 " - 1.5k : Resistor SWD:R 0805 2812Metric Pad.26x1.46m HandSolder 13211 Resistor SMD:R DBDS 2012Metric =
Connectar Hanuin » 76 - 2.5k : Resistor SYD:R 8805 2812Hetric Pax Handsolder 13212 & 2012Metric Padl.20x1. 46nm Handsolder
Connector Hirose 2 wr - 600 : Resistor SHD:R 0805 2012Metric Padl.28x1.40m HandSolder 13213 Resistor SMD:R 0815 2038Metric (¢]
Connector Hirose FX8 30 7 - 506 : Resistor SWD:R 0895 2012Metric Padl.20x1.4pm HandSolder 13214 Resistor SUD:R 8315 2038Metric Padl.20xd.05m HandSolder (
Connectar T0C 3 " - 200 : Resistor SYD:R 805 2012Metric Padl.26x1.48m HandSolder 13215 Resistor SWD:R 1095 B40MMetric
Connectar IAE 2 R 206 : Resistor SYD:R 0805 2012Metric Padi.28x1.46m Handsolder 13216 Resistor SMD:R D105 G46Metric Pada.57x0.36mm Handsalde SHecicn Fite E T
Comnectar_ € w7 s m- 170 - Potentionater. SHD:potentioneter Bourns TCIIX Vertical | 13217 Resistor SWO:R 1020 ZSSMetric Al e 72
Connectar JST 3 RI2 - 16 : Resistor SWD:R 085 2012Metric Padl.26x1.40rm HandSolder 13218 Resistor SMD:R 1020 25S5BMetric Padl.)3x5.28mm Handsolder ¥ "ot ]
NoFikeing: 14863 matcing fooiorits 2 = : 5 s-fil
[ ) . minal, IPC-7351 or hands 3. E 62 page 72, hitps: loadsfipe- ¥ [
Library ocation: st/sharefiicad FootprintsResistor S pretty e

ADply,53ve Schematic & Continue Cancel oK « vk R € s R "IN i ,

za38 X1650 Y 5900 dx1650 dy 5900 dst6126 aiid 50 i

W ® K Ki Ki Ki Ki Ki Ki @ OmMAE® K @ 0wE W& D muonn
|

Arduino Nano
Radiateur
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...Blahaj ?
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Prét a fabric

Radiatéur

Tests en
conditions
réelles.
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Credits

“Articles

https://leachlegacy.ece.gatech.edu/papers/zobel/zobel.pdf

YouTube :

Robert Feranec : <https://www.youtube.com/@RobertFeranec>
. Phil's Lab : <https://www.youtube.com/@PhilsLab> .

The AudioPhool : <https://www.youtube.com/@TheAudioPhool>

JohnAudio Tech : <https://youtube.com/@johnaudiotech>

PCB cupid : <https://www.youtube.com/@pcbcupid>

Simply Put : <https://youtu.be/0aBtik-Ove8>

<https://youtu.be/yXJADXuWtlI>

<https://youtu.be/d8ugONbalds>

-lmages :
https://www.circuitbasics.com/make-custom-pcb
https://www.bathroomspeakers.co.uk/blogs/news/what-are-mono-ceiling-speakers
https://boutique.semageek,com/fr/61-breadboard-400-contacts-3006703346176.html
https://ieeexplore.ieee.org/author/37269236100
https://electronics.stackexchange.com/questions/330588/a-confusion-about-the-formula-for-transistor-vbe-ic-characterisitcs
https://circuitcellar.com/respurces/darlington-vs-sziklai-pair
https://www.igsdirectory.com/articles/electric-coil/inductors-and-inductor-coils.html
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