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Amplificador simples classe D com 555 PWM.

1 AMPLIFICADOR SIMPLES CLASSE D cOM 555
PWM.

Simmmm, eu sou o professor Bairros e no tutorial de hoje nés vamos ver....

Amplificador simples classe D com 555 PWM.
YOUTUBE: https://youtu.be/lpg41i5RC4Y

Vamos 14!

Amplificador simples classe D
com 555 PWM.
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Dantel Ghistan/, \

Figura I
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Amplificador simples classe D com 555 PWM.

Assuntos relacionados.

Amplificador classe D simples

VISITE O SITE DO PROFESSOR BAIRROS LA TEM O PDF E MUITO MAIS
PARA AULAS ONLINE CONTATE VIA SITE

amplificador classe D, como montar um amplificador classe D, amplificador classe
D simples, amplificador classe D com 555, como funciona o amplificador classe D,
amplificador classe D PWM, amplificador classe D com 555 PWM,
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Amplificador simples classe D com 555 PWM.

1.1 O CIRCUITO.

Esse ¢ o circuito do 555 modulando em PWM, a melhor forma de modular um sinal
para o amplificador classe D.

O CIRCUITO.
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Amplificador simples classe D com 555 PWM.

Esse é o pré-amplificador similar ao usado no tutorial do 555 PPM, ndo tem segredo
algum.

O CIRCUITO.
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Amplificador simples classe D com 555 PWM.

E esse é o gerador PWM com o 5585, esse circuito segue o modelo sugerido no
datasheet.

O CIRCUITO.
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Amplificador simples classe D com 555 PWM.

O sinal modulador, o som, é aplicado no pino 5, o pino da tensdo de controle que
limita a excursdo maxima da carga do capacitor de carga C4.

O CIRCUITO.
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Amplificador simples classe D com 555 PWM.

Veja como o datasheet descreve esse circuito.

O CIRCUITO.

wowwti.com S1FSUAH —SEPLEMBEH 155 —HEVISEILNE 20

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and trigger voltages, which
accomplished by applying an external voltage (or current) to CONT. Figure 15 shows a circult for pulse-widi

madulation. A cantinuous input pulse train triggers the menaostable circuit, and a control

signal modulates tt

threshold voltage. Figure 19 shows the resulting output pulse-width modulation. While a sine-wave modulatic

signal is shown, any 'wave shape could be used.

Veg (5 Vo 15V)
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Amplificador simples classe D com 555 PWM.

O sinal da modula¢do entra no pino 5.

O CIRCUITO.

www.ti.com S FSU2H 7EH-'II—EHFH ‘IE“F'{*HF‘J’EHZ' ALINE 200

Pulse-Width Modulation

The operation of the timer can be medified by
accomplished by applying an external voltag
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Amplificador simples classe D com 555 PWM.

No PWM a frequéncia ¢ fixa, quem gera essa frequéncia basica deve ser um circuito
externo, é o sinal de clock, o sincronismo que esta sendo aplicado no pino de reset,
pino 2.

O CIRCUITO.

www.ti.com S| FSIAH —.‘EH-'II—EHFH 1E:F'+7H}—‘J'&H.' ALINE 21

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and trigger voltages, which

accomplished by applying an external voltage (or current) to CONT. Figure 18 shows a circuit for pulse-widi

madulation. A cantinuous input pulse train triggers the monastable cireuit, and a control signal madulates t

threshold voltage. Figure 19 shows the resulting output pulse-width modulation. While a sine-wave modulatic

signal is shown, any wave shape could be used.
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Amplificador simples classe D com 555 PWM.

Veja no diagrama o 555 que gera o sinal de clock, € um astavel com descarga

rapida do capacitor gerando pulsos de clock.

O CIRCUITO.
P —"—"—
+Vco 127 \
12v
ﬁ.“.'b RS 2
| a3k 7 Ri% ¢
o,1mA} 4 8 33 rap
RESET wee 4 8
€1 ; Flosen U4 our |2 REET L
Vi 100wF L 555 Zlouen yz our P> PWM
[ + ofy RE S & frunes 555 ouT
D,4-VMI\)~ .;_| '_ ®x T [ ': ,,“, (] T
2 | rai
; o wo niG
[3 1 CONT GND
| + 3 Eio [ 1T = J
d in¥ | | wtoRHZ T, 5.8un
100 wF
« Noge aoo . oo ece
LS it § 1,4.R.C 14.¢c. £
- : 216 kHE ERADOR
Paso. C:mf =332 (:2 SHer e
i — E' iy
Figura 9

PROFESSOR BAIRROS

12




Amplificador simples classe D com 555 PWM.

Cada vez que o clock for para zero, o capacitor de carga C inicia novo ciclo de
carga.

O CIRCUITO.

woww.ti.com bl Mty Wi 7EH-'II—EHFH ‘IE“F-’{*HF‘J’EHZ' LLINE A

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and frigger voltages, which

accomplished by applying an extemnal voltage (or current) to CONT. Figure 18 shows a circuit for pulse-widi

madulation. A continuous input pulse frain triggers the monostable circuit, and a control signal modulates th

threshold voltage. Figure 19 shows the resulting output pulse-width modulation. While a sine-wave maodulatic

signal is shown, any wave shape could be used.
Veg (5 V1o 15V)
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Amplificador simples classe D com 555 PWM.

E a saida, pino 3 vai para um, a saida ¢ ligada, o duty-cycle é ligado e um novo ciclo
é iniciado.

O CIRCUITO.
www.ti.com S FSAH 7FH-'\I—&HH-( 15”"{4-0—‘.'&!—\.' JALINE 2
Pulse-Width Modulation
The cperation of the timer can be medified by modulating the internal threshold and trigger voltages, which
| e JIE
| |

accomplished by applying an external voltage (or current) to CONT. Figure 15 shows a circuit for pulse-widi

madulation. A continucus input pulse train triggers the monaostable circuit, and a control signal modulates

threshold voltage. Figure 18 shows the resulting output pulse-width modulation. While a sine-wave maodulatic

signal is shown, any wave shape could be used.
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Amplificador simples classe D com 555 PWM.

O capacitor comeca a carregar e compara com o nivel dc no pino 5, o pino do sinal.

O CIRCUITO.

woorw. ti.com S FSUZH —SEPLEMBEH 155 —HEYISEL JLNE A

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and frigger voltages, which
accomplished by applying an external voltage (or cumrent) o CONT. Figure 18 shows a circuit for pulse-widl
madulation. A cantinuous input pulse train triggers the monastable circuit, and a contral signal modulates tt
threshold voltage. Figure 18 shows the resulting output pulse-width modulation. While a sine-wave madulatic
signal is shown, any ‘wave shape could be used.

Vec (EVia16V) Rn=3k£l
C=002uF
— — RL=1k ]
' > See Figure 18
. . nE Ew 1 ]
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RESET  Weoo ) ol ion Input Uoltage
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Figura 12
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Amplificador simples classe D com 555 PWM.

Quando a tensdo no capacitor for igual a tensdo do sinal de entrada, a tensdo no
pino 6 for igual a tensdo no pino 5.

O CIRCUITO.
www.ti.com S FSUAOH —SEPIEMBEH 153 —HEVISELD ALUNE 20
Pulse-Width Modulation
The operation of the timer can be medified by modulating the internal threshold and trigger voltages, which
accomplished by applying an extemnal voltage (or current) to CONT. Figure 15 shows a circuit for pulse-widl
medulation. A continuous input pulse train triggers the monaostable circuit, and a control signal maodulates t+
thresheld voltage. Figure 18 shows the resulting output pulse-width modulation. While a sine-wave modulatic
signal is shown, any wave shape could be used.
Vee (6 Vo 16V) - Ra=2ka
3 C=002uF ]
/"’ —_ RL=1k2 ]
J 1. wf ie = g
< <
RESET Voo 5 el ion Ifput Voitage
Clock _2 | our Qutput
Input TRIG 2
B
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L T ARy L
- Output Voltage —|
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0 CONT. For direct coupling, the efieets of modulation source
vollage and mmpedance on Ue bas ol e lnen shiould e Gapal:lt,l'lr VCIM‘J*‘;
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it Time - 0.5 msidiv
e JE
Figura 13
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Amplificador simples classe D com 555 PWM.

O capacitor é descarregado e a saida cai para zero.

O ciclo fica interrompido esperando novo clock.

O CIRCUITO.

www.ti.com SRS —HH-'II—EHFH 'IE!."{—HI—‘."&HZ‘ LINE A1

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and trigger voltages, which
accomplished by applying an extemnal voltage (or current) o CONT. Figure 18 shows a circult for pulse-widi
madulation. A cantinuous input pulse train triggers the monastable circuit, and a control signal modulates tr
threshold voltage. Figure 18 shows the resulting output pulse-width modulation. While a sine-wave maodulatic
signal is shown, any wave shape could be used.

Veg (B Vta15V) RA=3kU.
C=0.02uF
— — RL=1 k02 ]
i See Fi. 18
J 1. a3 = A SNl
2z
RESET _ Vec 3 7 ian Input Voltage
Clock 2 TRIG ourt Qutput
Input g
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Input——] CONT ] il
{s®s Nots A) THRES ] " " II II
T + g (10 I
gl T Juoootuy ruooot
- Qutput Voltage —
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NOIEA.  The mudueling signel cun be duect or capacively coupled M. Ty
o CONT. lor direct coupling, the effects of modulation source \
vollege sind mnpedance on e bas of e linen should be - Capy\tgr Vc‘mgel
<idercd. ~——
R Time - 0.5 msidiv
ez JIE s
Figura 14
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Amplificador simples classe D com 555 PWM.

Na chegada de novo clock, outro ciclo inicia com a carga do capacitor.

O CIRCUITO.

www.ti.com SESUATH _SEPLEMEER 1578 _HEVIERD JLINE 20

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and trigger veltages, which
accomplished by applying an external voltage (or current) to CONT. Figure 15 shows a circult for pulse-widi
madulation. A continuous input pulse train triggers the monaostable circuit, and a control signal modulates t
threshold voltage. Figure 19 shows the resulting output pulse-width modulation. While a sine-wave madulatic
signal is shown, any wave shape could be used.

Vep (EV1ia16V) Rn=3k£]
C=002uF
R_=1 k2 |
’_' . S < " // —'“\ See Figure 18
4 3 > 2™ L T
-
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Fneaere Time = 0.5 msidiv
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Figura 15
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Amplificador simples classe D com 555 PWM.

A saida vai novamente para um.

O CIRCUITO.

www.ti.com 1S —.‘EH-'II—&HI—H ‘IE?F'%—H}—‘J’EHZI LINE 20

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and trigger voltages, which
accomplished by applying an extemnal voltage (or current) to CONT. Figure 18 shows a circuit for pulse-widl
madulation. A confinuous input pulse train triggers the menastable circuit, and a control signal modulates th
threshold voltage. Figure 19 shows the resulting output pulse-width modulation. While a sine-wave madulatic
signal is shown, any wave shape could be used.

Voo (BVia16V) R;.=3k£l
C=002uF
Ri=1k2  _|
1 2 // -"*-\ See Figure 18
n 8 RLE < Ra =
RESET Ve 5 =] ion Input Voitage
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(sea Nots A) THRES ]
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0 CONT. [or direct coupling, the efects of modulation source
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Figura 16
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Amplificador simples classe D com 555 PWM.

O capacitor volta a carregar.

waonrw ti com

O CIRCUITO.

S FSUAIH —SEPIEMBER 1523 —HEVISEL LNE 2

Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and trigger voltages, which
accomplished by applying an external voltage (or current) to CONT. Figure 18 shows a circuit for pulse-widi
madulation. A continuous input pulse train triggers the monaostsble circuit, and a contral signal madulates th
threshold voltage Figure 18 shows the resulting output pulse-width modulation. While a sine-wave madulatic

signal is shown, any wave shape could be used.

Veg (5 Vo 15V)

RESET Vee
Clock _2 ouT
—]TRIG
Input
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Medulation
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Figura 17
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Amplificador simples classe D com 555 PWM.

E se a tensdo no sinal for menor, o capacitor carrega menos.

O CIRCUITO.

www.ti.com S1ESAPH —SEPTEMBER 153 —HEVISHD JLUNE A
Pulse-Width Modulation

The operation of the timer can be medified by modulating the internal threshold and trigger voltages, which

accomplished by applying an extemnal voltage (or current) to CONT. Figure 18 shows a circuit for pulse-widi

madulation. A continucus input pulse train triggers the monastable circuit, and a control signal modulates t

threshold voltage. Figure 13 shows the resulting output pulse-width modulation. While a sine-wave madulatic

signal is shown, any wave shape could be used.
Vee (BV1a15V)

Ra=3ka
C=002uF
RL=1 k2

i 3 = “* See Figura 18 |
. e RZ SR -] \\x\
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L T oo oG Ui
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Amplificador simples classe D com 555 PWM.

Uma vez a tensdo no capacitor alcangar a tensdo do sinal, o capacitor é

descarregado.
O CIRCUITO.
www.ti.com S| FSITIH —SEE I—QH}—H ‘IE!F‘%—HD—‘.’EH ) ALINE 200

Pulse-Width Modulation

signal is shown, any wave shape could be used.

The operation of the timer can be medified by modulating the internal threshold and frigger voltages, which
accomplished by applying an external voltage (or current) to CONT. Figure 15 shows a circuit for pulse-widi
madulation. A continuous input pulse train triggers the monostable circuit, and a control signal madulates
threshold voltage. Figure 18 shows the resulting output pulse-width modulation. While a sine-wave madulatic
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Amplificador simples classe D com 555 PWM.

A saida cai para zero, e o duty-cycle fica pequenininho nesse caso.

O CIRCUITO.
wowwfi.com S1ESIZZH —SEPLEMEER 1HA-HEYISED UNE 90
Pulse-Width Modulation
The eperation of the timer can ke medified by modulating the internal threshold and trigger voltages, which
accomplished by applying an external voltage (or current) to CONT. Figure 15 shows a circuit for pulse-widi
madulation. A cantinuous input pulse train triggers the monostable circuit, and a control signal modulates t
threshold voltage. Figure 19 shows the resulting output pulse-width modulation. While a sine-wave modulatic
signal is shown, any wave shapa could be used.
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Amplificador simples classe D com 555 PWM.

E o 555 fica esperando novo clock para iniciar novo ciclo, muito simples esse PWM.

O CIRCUITO.

www.ti.com S FS0AIH —HH-'II—EHH'( 1!2‘.’"——H|—‘J’EHZI ALINE 201
Pulse-Width Modulation

The cperation of the timer can be medified by modulating the internal threshold and trigger voltages, which
accomplished by applying an external voltage (or current) to CONT. Figure 15 shows a circuit for pulse-widi
madulation. A cantinucus input pulse train triggers the monostable circuit, and a control signal modulates th
thresheld voltage. Figure 18 shows the resulting output pulse-width modulation. While a sine-wave madulatic
signal is shown, any wave shape could be used.
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Amplificador simples classe D com 555 PWM.

1.2 VIDEO AJUSTANDO O PWM.

Veja agora o Daniel testando e ajustando o PWM.

VIDEO AJUSTANDO O PWM.

Daniel Ghisieni

Figura 22
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Amplificador simples classe D com 555 PWM.

Esse é o 555 gerador do clock.

VIDEO AJUSTANDO O PWM.

cLocw

Danieal Ghisleni

Figura 23
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Amplificador simples classe D com 555 PWM.

E esse é o pwm.

VIDEO AJUSTANDO O PWM.

Daniel Ghisieni

Figura 24
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Amplificador simples classe D com 555 PWM.

Nesse teste o sinal dente de serra do gerador € inserido direto no pino 5 via
capacitor de acoplamento.

VIDEO AJUSTANDO O PWM.

/AN Sinal

Figura 25
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Amplificador simples classe D com 555 PWM.

O osciloscépio esta medindo a tensdo no capacitor de carga.

VIDEO AJUSTANDO O PWM.

ascitosese (ARVLD

Figura 26
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Amplificador simples classe D com 555 PWM.

Observe no osciloscépio que a carga maxima do capacitor vai variando no
compasso do sinal de entrada.

VIDEO AJUSTANDO O PWM.

Daniel Ghisteni

Figura 27
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Amplificador simples classe D com 555 PWM.

E o duty-cycle na saida, em amarelo, varia com a carga do capacitor.

VIDEO AJUSTANDO O PWM.

Daniel Ghisieni

Figura 28
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Amplificador simples classe D com 555 PWM.

Veja isso tudo acontecendo no video.

VIDEO AJUSTANDO O PWM.

Danlel Ghisleni

Figura 29
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Amplificador simples classe D com 555 PWM.

1.3 VIDEO COM O TESTE FINAL.

Agora veja o teste final com o amplificador de poténcia e tudo mais.

Primeiro com esse alto-falante pequeno de 8 OHM.

VIDEO COM O TESTE FINAL.

™~
{5 /_) 2
Daniel/Ghislani/ \

Figura 30
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Amplificador simples classe D com 555 PWM.

Depois com esse alto-falante de 4 OHM.

VIDEO COM O TESTE FINAL.

Figura 31
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Amplificador simples classe D com 555 PWM.

A poténcia na saida pode ser calculada pela equagdo da figura.

VIDEO COM O TESTE FINAL.

Figura 32
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Amplificador simples classe D com 555 PWM.

Para a tensdo de saida de 2V, se o alto-falante for de 8 OHM, a poténcia serd meio
watt.

VIDEO COM O TESTE FINAL.

{ ,‘;’

Daniel/Ghislani/ \

Figura 33
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Amplificador simples classe D com 555 PWM.

Se mudar o alto-falante, mas a tensdo ndo mudar, entdo a poténcia dobra, mas
cuidado a maxima poténcia vai depender da impedancia de saida do amplificador.

VIDEO COM O TESTE FINAL.

Figura 34
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Amplificador simples classe D com 555 PWM.

Veja o Daniel, sempre o Daniel e o Professor Bairros conduzindo o teste final, tudo
online é claro.

VIDEO COM O TESTE FINAL.

Figura 35
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Amplificador simples classe D com 555 PWM.

1.4 CONCLUSAO.

Vocé viu nesse tutorial com é simples montar um amplificador classe D com o 555
modulando em PWM, o circuito ficou bem melhor do que o anterior com o 555
modulando em PPM, no préximo tutorial vou mostrar o teste com som de um
radinho, vai ter discoteca no préximo tutorial.

CONCLUSAO.

5/

1o
Dantel Ghisiant/” S

Figura 36
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Amplificador simples classe D com 555 PWM.

1.5 CREDITOS

E por favor, se vocé ndo ¢ inscrito, se inscreva e marque o sininho para receber as
notificagdes do canal e ndo esquecga de deixar aquele like e compartilhar para dar
uma forca ao canal do professor bairros.

Arthurzinho: E ndo tem site.

Tem sim é 14 vocé encontra o pdf e tutoriais sobre esse e
outros assuntos da eletrénica

E fique atento ao canal do professor bairros para mais tutoriais sobre eletrdnica, até
1a!

bairrospd
'BAIRROS PROJETOS VISI | E

DIDATICOS E ELETRONICOS

e;mtmnﬁnmmmmamwm O NOSSO
f,,."f - N ‘j‘lfg';"' d r;~ ‘.?ﬁ 4 o;é" .

Um site para pesquisar eletrnica
rer - ara w satids i Sy W e S AT 8 Urn rzalive duavwrrszividdu pod SIT e
Mulssuliazalha protesser Roterte Dnm:ﬂu Sartea. E

~iF s Al (- Tutenals Vocs Sacia C

ontate
b C : l
| APrENDA A LER RESTSTORES I Promra sk A N A

C QUE SICNIFICA
_ g, GASTAR ENERGIA
& ELETRICA: Uma questao
- "5 de Poténcia.
ES

www .bairrospd.com

AULAS QU ASSESSORTA COM O ENGENHETIRO -
E PROFESSOR ROBERTO BATRROS? Pr'ofessor' BOI rros

CUQUE ACLTY
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