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ANALISE DE REDES

» ANALISE NODAL =
12 Lei de Kirchhoff em NOS

» ANALISE DE MALHAS =
2% Lei de Kirchhoff MALHAS

» ANALISE DE CORTES =
1% Lei Kirchhoff CORTES
FUNDAMENTAIS

» ANALISE DE LACOS =
2° Lei Kirchhoff LACOS
FUNDAMENTAIS
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Etapas da Analise Nodal,

1.Definir ramos e nés

2.Escolher no de referéncia (“terra”)
3.Definir tensdes nodais

4.Aplicar a 12 Lei de Kirchhoff a cada no,
exceto o de referéncia

5.Exprimir as correntes de ramo em
funcao das tensoes nodais

6.0rdenar as equacdes em relacao as
tensOes nodais

/.Compor a equacao matricial

relacionando tensdes nodais e excitacoes
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ANALISE NODAL

NO Genérico i:

1?2 Lei de Kirchhoff:

_Jl+12+ = k= ls1 — g2

Relacbes Constitutivas j/v (Lei de Ohm):

— G+ G, + =GV =g — gy

Relacoes tensbes de ramo / tensdes nodais:

—Gi(e1—€) +Gy(e—e,) + - —Gy(ey—€) =g — g
Resultado:
—G1e; -G, + (G + Gy + -+ Gyl + - =Gy =gy — gy
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Sentidos de Referéncias (Flechas)
de Correntes e Tensodes nos Bipolos

S&o regras para ligar Amperimetros e

Voltimetros:

L.Q.O.
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Exemplo de Analise Nodal

179, V2 2

J1 j3

Is1 d) G, Ga V3 C)iSZ

e

-

o
e

12 Lei de Kirchhoff nos nds:

NO1l: j+j,-ii=0
NO 20  —jo+js+i;=0
Relacbes Constitutivas j/v e
relacdes tenséo de ramo / tensdes nodais:

~
j1 =G, =Gyey

N\ J2= G, =G, (e, —€y)

| 137 Gav3= Ggey,

Resultado:
Nol: Ge, +Ge,—-Ge,—ig; =0
NO2:-G,e; +Ge,+G,e,+i,,=0

Matricialmente:

(Gl T Gz) _Gz € .
{ _Gz (Gz "'Gs)} [ej B

N

G,.e(t) =i

PS13211- Prof? Denise

Bloco 4




ANALISE NODAL DE REDES
RESISTIVAS LINEARES

Equacao Geral

G,.e(t) =1, ()

G - Matriz das condutancias
nodais

e(t) - vetor das tensoes nodais

I, (t) - vetor das fontes de corrente

Sistema Algébrico Linear
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Equacao matricial de analise nodal:

(G, +G,+G,) -G, -G, e
-G, (G, +G, +Gy) -G, e, |=
i -G, -G, (G, +G;+Gs) | €
i, +i |
0
s, — iss
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ANALISE NODAL

> tensodes e r correntes desconhecidas

}

e Expressar r tensbes de ramos em funcéo das

(n-1) tensbes nodais — 2° Lei de Kirchhoff

|

> (n-1) tensOes e r correntes desconhecidas

}

e EXxpressar r correntes de ramos em funcao das

(n-1) tensGes nodais — Lei de Ohm

> (n-1) tensOes desconhecidas

v

e Escrever (n-1) equacoes independentes e

resolver — 1° Lei de Kirchhoff

}
..
RESPOSTA ’/%}7\

Quando 1 ramo = fonte de corrente —

» I tensoes e (r-1) correntes desconhecidas
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Analise Nodal em
Redes Nao Lineares

ka — Isk (eﬂvk _1)

Diodos k=1,2

12. Lei de Kirchhoff nos trés noés:

G, (e, —e,) + G,(e,—&;) =1
Gl(eZ_el) T Isl(e/m2 -1)=0
GZ(eS_el) T |52(e/1e3 -1)=0
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ANALISE NODAL EM REGIME
PERMANENTE SENOIDAL

Y,(jw).E =1,

~

Y (J®) - Matriz de admitancias nodais

= - vetor dos fasores das tensoes

~ nodais

|A - vetor dos fasores das fontes de
sh corrente nodais

Sistema de Equacoes
Algébricas Complexas
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[ Belapies Fsortals | | j
0 =Rl 1=GV
: A 1 AA A
@ V=-j—I1 ||l =joCV
oC
A A A 1 A
Ozjold 7=-j15
oL
Impedancia: Z = S//:I\ )
Admitancia: Y = 1/V )
Capacit) z=== Y =joC
JoC
_ 1
Qnduod z=joL Y =i
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Exemplo de Analise Nodal em RPS
E,IF 12 E,

w® e =20 g 2H

1S 0,55 7 1/j4
_lT_ ®

I.(t) =10cos (2t +45°)

[ =10.45°

1+ j2 —j2
| _j2  05+j2-j025

H
—
w

T [T1>

N
o

E, = 6,22 £49°
E, = 6,83 £65°
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V.H.N

Geradores Vinculados

VC( AL ic( é g

L - ganho de tensao Iy - transresisténcia

Geradores de Tensao

VC(. G.>gmvc ic( ¢ Bic

Om - transcondutancia B - ganho de corrente

Geradores de Corrente
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Aplicacao dos geradores vinculados

Transistor Bipolar

C - Coletor
B - Base
Simbolo
l E - Emissor
b, e
B °c _ _
;rﬂ? | ﬁib ICZBIb
S °E

Modelo em circuitos (regiao ativa)
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Circuitos com Amp-op

— Multiplicador por constante

R
—VWW\V—
R;
Vlo—\/VV\/—_D oV2
R;
Vo - Tl V1
— Somador R
R1
V1 0—\NVR\, "> oV
2
V2 o—MN—
V3 o—— WM
V, = — Ev + 5v + R Y
4 Rl 1 R2 2 ; 3
— Integrador c
11
R
Vi o—\/\N\/——[> oV
1 t
ZZ—R—C Ovldt+V(O)
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AMP-OP 741

National
Semiconductor

Operational Amplifiers/Buffers

LM741/LM741A/LM741C/LM741E Operational Amplifier

General Description

The LM741 series are general purpose operational
amplifiers which feature improved performance
‘over industry standards like the LM709. They are
direct, plug-in replacements for the 709C, LM201,
‘MC1439 and 748 in most applications.

| “The amplifiers offer many features which make
their application nearly foolproof: overlioad pro-

- tection on the input and output, no latch-up when
the common mode range is exceeded, as well as
freedom from oscillations.

The LM741C/LM741E are identical to the
LM741/LM741A except that the LM741C/
LM741E have their performance guaranteed over
a 0°C to +70°C temperature range, instead of
-56°C to +125°C. -

Schematic and Connection Diagrams (top views)

a2

4}—'umr

AAA,
AAA

v
Nots: Pin 4 cennected 1o case.

Order Number LM741H, LM741AH,
LM741CH or LM741EH
- See NS Package HOBC

Dual-in-Line Package
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Order Number LM741CN or LM741EN

Order Number LM741CN-14

Seo NS Package NOBS Soe NS Package N14A
Qrder Number LM741C4 Order Number LM741J-14, LM741AJ-14
See NS Package JOBA or LM741CJ-14
See NS Pacihe J14A
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PS13211- Prof? Denise

Bloco 4




4 0 201C DDhers 0) )z
+\/
1
(o>
1\ 4 + )Vz
2 4
= -V =
Modelo : 1 3
+
Vq _¢‘”V1 )vz
(o) O + O
2 4
Vo = —HV,
i, =0
Amp-op ideal: pn—>o v;—>0

Amp-op real :

—Viu

-V .
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Saida assimétrica :
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o0—o+ -0
Inversora Vs = — UVe
0—O0— -0
o—i_>
Ve( VvV - -
— m(-Ve)
o—o+ -0
Nao inversora Vs = UVe
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