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JObjetivo: Dimensionar o amplificador de poténcia classe AB para atender aos
seguintes requisitos:

Pysc = 500 mWrms .
R
V. = 100 mVrms Vee ‘
R1 Q2
R, =330 BD139
_ - D1
Rs =500 ~- 1N4148 Cc
|| out
fi =300 Hz n 8 GCs Q1 D2 N
1 2N2222 - 1N4148
Consideracgoes: | Q3 v
|V CC
Ve =1V y R2 I R
Ve =1V Ce
VRe —
Bo1 = 200
\ 4
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(1 — Calcular o ganho de tensao.

P,4c = 500 mWrms v
V. = 100 mVrms A, = __L
R; =330 Vs
RS = SOQ
fi =300 Hz
Vg, =1V V.2
V,I:fz 1v Pac = RL V, = PyacR, =V500mW x 33 Q =4V

L
.3Q2 = ,3Q3 = 185

Ay = i = —40
01V
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(2 — Estimar a tensdo de alimentacao.

P,4c = 500 mWrms
Vs = 100 mVrms C_DVCC
R, =330 i
— Cc
fL = 300 Hz . Rs C‘)I.s . }_out
Ve 211 Vv i 2N2222
VRC =1V
BQl =200 + v R2 BD140 RL
.3Q2 = ,3Q3 = 185 <—>
AUS - _4‘0 ~7 ~ ~

Vee min = Vegmin + Vee Q3 + Vipp) + Vee Q1 + Vremin

Vi) = V2VirMs) = V2 X 4V = 5,66 V
Vecmin=1V+07V+2x566V+07V+1V=1472V
Vee =15V
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13 — Calcular R,.

P, c = 500 mWrms Vre
Ve = 100 mVrms Re = Ig C_DVCC
R, =33Q ez a
RS = 50 Q V V4 c
fi =300 Hz Ve, =V, (V +—==+V ) R [out
Vez =1V Re ¢ ) btz T | oN2222
VR 21V Ve, = 15— (5,66 +7,5+0,7) = 1,143V
= 200 BD140

Bo1 C)W R2 RL
.3Q2 = ,3Q3 =185 -

I1,(p) % 566V
Ay = —40 I, =—F [ =L@ _ 2 — 176.8 mA
Vew =15V P " By LR TR, T 330 PR v N

1768 mA

B2 185 o5 pA
L143V 1,19 kQ
€7 o55uA
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4 — Calcular Rgq e Rg.

P,4c = 500 mWrms
V. = 100 mVrms

R; =330Q
Rs=50Q

fi =300 Hz

VRE >1V

VR, 21V

,BQ1 = 200

.3Q2 = ,3Q3 = 185
A,s = —40

Vee =15V

R, = 1,19 kQ

Vrg
R = Rpg1 + R, = +>V°°
Ircq = R1
Vir — (h +V ) N Ce
o cC 2 BEg;) 15—-(7,5+4+0,7) CE7mA e e - out
Reo ™ R; B 1190 - T | 2N2222
1V | o BD140 RL
= = VA1
Rg1 + Rpz = 51m = 176 0 C_)
4 o RellBoaRy | RellBoaRy N N -
e (REl + Te) i Avs ¢ ﬁ F
_26mV _26mV_457Q
e = e =5 mA "
1,19kQ || 185 x 33 O
REl = ’ 0 "4085 33 —4)579: 20’39 RE2 = RE_RE]. == 1769—20,3.0.: 155,6Q
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5 - Calcular Ry e R,.

P,4c = 500 mWrms Vee — (Vr. + Vge..)

V, = 100 mVrms R, = 2 o CDV""

R, =330 10 (IRCQ/ﬁm) R

f. = 300 Hz 15V—-(1V+0,7V) Ce ot

R, = = 43,3 kQ . Rs Cs

Vep 21V 1~ 710(5,7 mA/200) | o222

Vre =1V

Bo1 = 200 o ~o BD140 Bl

V1
.3Q2 = ,3Q3 = 185 <—>
VRE + VBEQl

Ays = —40 R, = il il 5
VCC == 15 V 10 (IRCQ/ﬁQl)

R, = 1,19kQ
RE1=20,3Q 1V+0,7V

10(5,7 mA/200)

Emerson G. Melo — Departamento de Engenharia de Materiais - Polo Urbo-Industrial, Gleba Al-6, Lorena, SP 12612-550, Brasil



EEL-US P

Projeto de Amplificador Classe AB

16 — Calcular Cs, Cg e Cp.

Pyac = 500 mWrms Adotar: X¢ < 0,1Rj
V. = 100 mVrms CDVCC
R; =330Q . R1
Ry =500 Zi =R" |l Bo1(Rg1 +72) = 2,37 kQ i} @
f, = 300 Hz T : G
e 1 ; P S |
Rc Z Cs = = 2,18 uF
Bo1 = 200 2rf; X 0,1(Rg + Z;) . - BD140 RL
.3Q2 = ,3Q3 = 185 <—>
1
A,s = —40 Cp = = 34 uF
Vee =15V 2mf, X 0,1Rg; 7 ~ <~
Ry = 1,19 kQ
REl - 20, 3 Q
R, = 43,3kQ ¢ =2nf, x0,1R,
R, = 5,53 kQ
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(17 — Medir o sinal de saida através de simulacdo no LTspice.

_____________________

Poac = 500 mWrms ' .include BD139.lib
V. = 100 mVrms '.include BD140.lib

tran 0 15ms 0 10us ! Rc

7

-—————

R, =330Q
Re =500 Vee LR tat ’ 1.196Kk

f, = 300 Hz 15 R1 Q2
Vep 2 1V 43.28k 1 }\Q\Bmsg
Vr, =1V

1N4148 Ce
Bo2 = Bgs = 185 R c i ||
A,s = —40 in > | |EII Q1 —- D2 1B[|3||JF
Ve =15V 2N2222 ——1N4148

F‘g/as

Rc = 1,19kQ
Re1 = 20,30 - }\BDMO 2L
32

out Q1

R2
5.93k 20.3

SINE(0 141.4mV 1K) Re2
Vs = 100 mVrms 1556

Ry, = 155,6 Q
R, = 43,3k
R, = 553 kQ
Cs = 2,18 uF
Cp = 34 yuF

C. = 166 uF
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d7 — Mec

ir o sinal de saida através de simulacao no LTspice.

P,4c = 500 mWrms
V. = 100 mVrms

R, =33 Q
Rs=50Q

fr =300 Hz

Vg, =21V

Vg =1V

Bo1 = 200

.3Q2 = ,3Q3 = 185

Ay = —40
Vee =15V
R; = 1,19 kQ
Rg, = 20,3 Q
Ry, = 155,6 Q
R, = 43,3k
R, = 553 kQ
Cs = 2,18 uF
Cp = 34 yuF

Cc = 166 pF

4v-

3v+

2V-

1V

ov- -

v

V{out)

__________

|

u

I
10ms

I
11ms

I
12ms

I
13ms

IV, =9 Vpp

9 Vpp

A,o =—
vs 242 x 100 mVrms

Ay = =318
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18 — Corrigir o valor de Rg4. .

I
5V

o =500 B A A A
V, = 100 mVrms a1 g
R, =330 _ 31, I A e

= X ok : : : : : : :
Rs =50 Q Rer = 2038 T LU vttt by

=0 i TV
Rer = 16,150 o e

VRC =1V : :
Bo1 = 200 S """"""""""""""""""""" N I R R
.3Q2 = ,3Q3 =185 avd I I N N N R I I B N I . B N R I N S N

Ay = —40
Vee =15V
R; = 1,19 kQ
Rg, = 20,3 Q
Ry, = 155,6 Q
R, = 43,3k

R, = 5,53 kQ

______________________________________________________________________________________________

-----------------------------------------------------

CS - 2’18 MF -E"('Jms 1nI15 2r1l1s 3nI15 4nl"|s 5nl"|s Enl'15 ?nl'15 8nI15 9nl‘15 10|I'ns 11|I'ns 12|I'ns 13rlns 14rlns
Cp = 34 pF
C. = 166 UF Aps = —36
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(9 — Analisar a distorcao harmonica.

4.0V7—

Pyac = 500 mWrms
Vs = 100 mVrms 351;.
R, =330 i
Rs =500 s2v4-
fi =300 Hz i
Veg 21V 28V
Vee > 1V i
fr = 200
.3Q2=,3Q3:185

A, = —40 o
Ve =15V 16V
R¢ = 1,19 kQ B
Rp1 = 20,30 1.2v
Rg, = 155,6 Q Hi
R1 - 43,3 k.Q. u_gv_iééé
R, = 5,53 kQ FEE I A I R A | I A S A A R A A R R
Cs = 2,18 yF R I I 1 B S S R
Cy = 34 uF §EE RO N O O R S N
C. = 166 uF 0.0Vl T ———— — ————rrt
c= H 100Hz 1KHz 10KHz 100KHz 1MHz

2004
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(19 — Analisar a distorcdo harmonica total.

Wigiy

¥ = 140 mVrms

P,4c = 500 mWrms . ﬂ ﬂ q q ﬂ q P
V. = 100 mVrms “ o]

R, =330 . "

Rs =500 N ’

fr =300 Hz . N U

Ve, =1V ’ B | : U | u u

:BQZ = IBQ3 =185 AoV T Vfouat) ¥ SRR AT

a.0v-+

3.6V

Ays = —40(—36) |
VCC =15V 3.2\.'-;
R, = 1,19kQ
REl == 20, 3 Q 2-4\'"2
Rz, = 155,6 O T

R1 = 43,3 k.Q 1.5v—§ ............ I
R, = 5,53 kQ
CS = 2,18 HF o.sv—i
CE = 34 I,lF 0'4“"5535
Cc = 166 UF ook b el

HEH || RN R IR R IR R
Ty TR e T T —r—rrrrey T T P = ey ——
100Hz 1KHz ‘~—40de 100KHz 1MHz 100Hz 1KHz \\__jUKHZ 100KHz 1MHz

3ov |
32v—
20v4-
z.4v-§—5r
2ov-
1ev—
12v—

0.8V

0.4v+ 4

\
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A Dimensionar o amplificador de poténcia classe AB para atender aos seguintes

requisitos:
Pyac = 700 mWrms v
V. =100 mVrms Vee e
R1 Q2
R, =160 BD139
_ L D1
Rs =500 - 1N4148 Cc t
|| ou
fu =200 Hz n a9 Q1 L D2 N
1 2N2222 7~ 1N4148
Consideracgoes: | Q3 v
|vcc
Vre =21V » R2 BD140 — <R
Ve =1V Ce
VRe —
Bo1 = 200
\ 4
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(A Calcular a Eficiéncia e a THD para um sinais de entrada com amplitudes de
50 mVrms e 150 mVrms:

Pyac = 700 mWrms v
R
V. =100 mVrms Vee ‘
R1 Q2
R, =160 BD139
_ - D1
Rs =500 ~- 1N4148 Cc
|| out
fi =200 Hz n 8 GCs Q1 D2 N
1 2N2222 - 1N4148
Consideracgoes: | Q3 v
|vcc
Vre =21V » R2 BD140 — <R
Ve =1V Ce
VRe —
Bo1 = 200
\ 4
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