Departamento de Engenharia Elétrica e de Computagao, EESC — USP (
Laboratdrio de Sistemas de Energia Elétrica - LSEE y

l X
EESC - USP [
LAEDRATARIT DE SISTIMAS DE ENERS A ELETRICA

>

Introducao a Analise de
Circuitos Eletricos Utilizando
“PSPICE”

Disciplinas:  SEL0301 — Circuitos Elétricos | e SELO602 — Circuitos Elétricos
Docente: Prof. Dr. Mario Oleskovicz
Palestrante: Moisés Junior Batista Borges Davi




Organizacao da Apresentacao

Parte |l Parte Il

Objetivos

\

Simulacgdes
Computacionais

/

Ve

O programa
PSPICE

~

\

Ambiente de
Desenvolvimento

/

s

\

~

Insercao e
Parametrizacao
de Componentes

/

s

~

Etapas da
Simulagao

Exemplos

Material de
Apoio




(Partel) Obijetivos

Familiarizacao com a ferramenta computacional
para ampliacao da capacidade de analise de
circuitos (PSPICE)

. Adquirir conhecimento minimo necessario para
solucionar os exercicios a serem repassados

e Serao 03 exercicios (solugao analitica e por meio de
simulacdao computacional)

e Nota total (1,5 ponto)




(Partel) Simulacdoes Computacionais

v/ Buscam representar matematicamente o mundo real (fisico) por
meio de modelos computacionais:
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‘ |
|
3 ‘ 3 YU {
‘ |
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QuNGSE) | depose polar com Madn uga Frw po I
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Previsoes do Previsoes de Simulacao de
clima crescimento VOO para
economico treinamento
de empresas de pilotos de
aviao
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(Partel) Simulacdoes Computacionais

v/ Buscam representar matematicamente o mundo real (fisico) por
meio de modelos computacionais:

Auxilio na
transmissao de
conhecimento

Planejamento
através de previsoes

Otimizacao
de custos e
do tempo

Otimizacao do
tempo para analises
e treinamentos

Reducao de riscos e
gastos com material




(Partel) Simulacdoes Computacionais

v Buscam representar matematicamente
circuitos ou sistemas elétricos:

v’ Menor tempo necessario para analises
de circuitos complexos;

v’ Possibilidade de experimentos:
* Trocar valores dos componentes;
» Alterar configuracdes e topologias do circuito;
* Monitorar/prever o comportamento das
grandezas elétricas nos testes.
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(Partel) O Programa PSPICE

v' SPICE Berkelﬁy

* Simulation Program with Integrated
Circuit Emphasis

v’ Prof. Donald O. Pederson;
 SPICE 1(1972), 2 (1975) e 3 (1989)

v’ Dentre as varias versdes para PC que
foram disponibilizadas, a mais conhecida
e que sera utilizada no curso, € o PSPICE
(Personal SPICE);

v Ferramenta estavel;
v’ Farta documentacdo e exemplos;
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(Partel) O Programa PSPICE

R

e Ponto de operacao (V dos nds e I das fontes)

e Analise de transitorios em sistemas com fonte
DC

T

e Analise de circuitos AC: levantamento de
fasores de tensao e corrente
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(Parte Il) Ambiente de Desenvolvimento

v PSPICE (Personal Spice)
v PSPICE 9.1 Student Version
* Algumas limitacdes:
o Quantidade de componentes;
o Biblioteca.

* Disponivel no portal edisciplinas;

* Para modelagem e analise dos circuitos sera utilizado o
Pspice Schematics.

FSpice Schematics

Evaluation Verzion 9.1 - Web Update 1




(Parte Il) Ambiente de Desenvolvimento

v PSPICE (Personal Spice)

I1loads » PSPICE »

v’ Instalac3o!

2 MNome Data de modificagio Tipo Tamanho

D _INST32LEX_ 02/10/1998 19:15 Arquivo EX_ 292 KB
[5] _|5Del.exe 27/10/1998 13:06 Aplicativo 2T KB
E@ g.l D _Setup.dll 29/0G/1998 17:34 Extensdo de aplica... 34 KB
FI-EFI-EI:LI EXE m _sysl.cab 01,/03/2000 08:56 Arquive do WinRAR 172 KB
W] _sys1.hdr 01/03/2000 08:56 hdr Relay Event file 4 KB
m _userl.cab 01,/03,/2000 08:56 Arguive do WinRAR 48 KB
ri]] _userl.hdr 01/03/2000 08:56 hdr Relay Event file 5KB
D DATATAG 01/03/2000 08:56 Arguivo TAG 1KB
B8 datat.cab 01/03/2000 08:57 Arguivo do WinRAR 27.297 KB
rii_l datal.hdr /03,2000 08:56 hdr Relay Event file 25 KB
fii_l lang.dat /00/1998 15:12 dat Relay Event file 5KB
D layout.bin 01/03/2000 08:57 Arquivo BIN 1KB
iil] os.dat 7/07/19598 18:41 dat Relay Event file 1KE
WinZip Self-Extractor [91pspstu.exe] L as 29/01/2000 18:07 Arquivo BMP 168 KB
. L " 02/10/1998 19:04 Aplicativo TOKB

Tounzip all files in 91 pspstu.exe to the specified » . _
falder press the Unzip button, 2 . 01/03/2000 08:56 Pardmetros de co... TKE
Unzio Ta Folder e g setup.|r15 14/02/2000 1E—:%:f i\rc|u?~.-'c: INS a5 ktE
| 7] setup.lid 01,/03/2000 08:56 Arquive LID 1KE

Cloze

¥ Ovenwrite Filas Without Prampting

About

Help

2 Mica Mak Computing, [he. AL WINZIP. SO




(Parte Il) Ambiente de Desenvolvimento

v’ PSPICE (Personal Spice) — Instalacdo!

Warning

‘We advise you to turn off any virus detection programs while
running

this installation. Antivirus programs can cause this
installation to fail.

*

Question

Administrative privileges are required before attempting this
installation. If you do not presently have administrative
privileges

for this machine, cancel this installation, login under an
account

with administrative privileges, and restart this installation.

If you currently have administrative privileges for this
machine,

please select "Yes” to continue with this installation.
Otherwise

click "No” to cancel,

Setup Complete

Installation has completed successfully. See the Release Mates
for last-minute information about this release:

[ Wiew the Release Motes.

Click. Finizh to complete Setup.

|

Select Schematic Editors

Choose the Sch®hatic Editor(s] you would like to install.

L Lantns——

¥ Schematics

Onece you have selected the appropriate inztallation option(z),
click Mest to continue. Click Cancel to esit

< Back I Mext > I Cancel

Select Installation Directory

Please zelect the directory where you would like ta install the
product(s] you have selected.

Click Mext to continue. Click Cancel to exit.

Destination Folder

C:A\Program Files\OrCAD_Dema

Browse... |

< Back Cancel |

File Extension Registration

1 The following file types were not registered because they are
h already associated with other applications on this computer:
mul, sch, slb,

As a result, the Demo software will not respond to
drag-and-drop or double-click operations on these file types.
The production software will allow you to override these
registry entries,

Select Program Folder

x

Setup will add program icons to the Program Folder listed below,
listed below. Type a new falder name, or select one from the
E sisting Folders list

Click Mext to continue. Click Cancel to exit.

Program Folders:

Dioble Enginesring
Fowit Feader

Maintenance

MATLAR R20210

Microsoft Office
CaD

< Back

Cancel |




(Parte Il) Ambiente de Desenvolvimento

v’ PSPICE (Personal Spice) — Instalacdo!

' Tudo Aplicativos Documentos Web Mais ¥

Outrc Melhor correspondéncia

& Schematics

Aplicativo
Pesquisar na Web
L sch - Ver resultados da Web
L schutz
scholar

scholar google

schneider
schultz
schutz online loja
schedule
Pastas (1+)
Documentos (6+)

Configuragoes (4+)

Schematics

Aplicativo

! Abrir

D Executar como administ
(I Abrirlocal do arquivo

' Fixar em Iniciar

- Fixar na barra de tarefas

Desinstalar

Este Computador » Disco Local (C:) » Arquivos de Programas » OrCAD Demo » PSpice »

~

ine Learning

bssamente de Sinais

Mome
|| asgnjrnicnt

9 Dsgnjrnl.hlp
[] INETWH32.DLL
:;3'5: lxcwin.exe

[£] MFCaz.DLL
[7] ModelEd.cnt
modeled.exe
© MODELED.HLP
[55] MrkSrvr.exe
[2] MrkStore.dil
|j Msgview.cnt
MMSgVIEW, EXe
9 Msgview.hlp
ﬁ optimize.exe
|_'| orcadfnc.dll
|j Pdesign.cnt
E PDesign.exe
9 Pdesign.hlp

@ psched.exe

~

Data de modificagdo

L3/ IS UoiuL

#2000 16:01

000 332
2000 23:33

01,/03/2000 01:34

01,/03/2000 01:33

M AN SN0 217
01,/03/2000 03:12

SN D
2000 00:08

/2000 12:01

0 A0 S0 7 By
01,/03/2000 02:54

Tipo
ATGUIVE LIN |

Arquive de Ajuda

Extensdo de aplica...

Aplicativo

Extensdo de aplica...

Arquive CNT
Aplicativo
Arquive de Ajuda

Aplicativo

Extensdo de aplica...

Arquive CNT
Aplicativo
Arquive de Ajuda

Aplicativo

Extensdo de aplica...

Arquive CNT
Aplicativo
Arquive de Ajuda
Arquive CNT
Aplicativo

Arquive de Ajuda

Taranho
£ R
493 KB
M KB
&4 KB
973 KB

—_
oo
=]
(=1
)
m




PSpice Schematics
E waluation Wersion

(Parte Il) Ambiente de Desenvolvimento [#

Ilﬁ PSpice Schematics - [ Schematicl p.1 ]
[ﬂ File Edit Draw MNavigate View Options Analysis Tools Markers Window Help

D[=(d| 8] 4[=le| o[ Sal/@a] SISIOR[ - @ DN ] 28 V|

N 2 + 1
a
Q
=
B
®= " | BB PSpice Design Manager — m} had
| File Workspace View Tools Help
. ] B e e e e s
B AN B PSpice Message Viewer - [Schematic1] — O x
o . File Edit View Tools Window Help -8 x
=8| Gln|e| (@ #[m| 7]
Severity | Origin I Time | Message Text
K5 PSpice Application..  — X
@ Wergion 9.7 - Wweb Update 1
Activity,.. I Cloze
-
< >
0 Messages: O Error, 0 Warning, 0 Info A
- - |For Help, press F1 4




(Parte Il) Ambiente de Desenvolvimento

[ﬁ File Edit Draw Mavigate View Options Analysis Tools Markers Window Help

D|SE & 4= <[] s|aa|al’] SIT|0® sm -] @] BE| voe -] 2RIV T 5
2 + 1

B|mE e no|0|

‘

Ferramentas

mm—) para desenho

no ambiente
PSPICE

B @ e no/0|l/




(Parte Il) Ambiente de Desenvolvimento

[ﬁ File Edit Draw Mavigate View Options Analysis Tools Markers Window Help

Djsal 8] (=[] || sleajxaa] sIT/ow FEw <] wlw]| g Ve = 212V 20T 5

B|mE e no|0|

‘

Criar novo projeto,

= abrir projeto
D=EH & ﬁ ] | ,
|#|d| Si existente ou salvar

projeto atual




(Parte Il) Ambiente de Desenvolvimento

[ﬁ File Edit Draw Mavigate View Opticns

Analysis  Tools Markers Window Help

D|=|d| 8

s o| IS ela@)]] SIS0 R s

=] al#|| BlE]| [N <] 22| [V T 5

2

B|mE e no|0|

‘ % Bl 2] ﬂ|r~=|\ ey

‘

Recortar, copiar,
colar, desfazer
e refazer




(Parte Il) Ambiente de Desenvolvimento

[ﬁ File Edit Draw Mavigate View Options Analysis  Tools Markers Window Help

D|(a| 8| 458 <|~| SR} SIS [vsin -] al#| OE| N -] 22 [V T 5

B|m|e no|0|./

Ferramentas

mm—) ¢ zoom para

o ambiente

3 B[R @|a




(Parte Il) Ambiente de Desenvolvimento

[ﬁ File Edit Draw Mavigate View Options

Analysis  Tools Markers Window Help

Dls|d| 8| +|=[e] <[~ S[aa|a|]<[T[OR Vs ~l|@[#| BJE| Nre =] 212 [V T 5|
| 2 1

B|lm|e|lnlo|0l

‘

Desenho de

EEEET -/| s linhas/barras e

insercgao de
Novos componenies




(Parte Il) Ambiente de Desenvolvimento

[ﬁ File Edit Draw Mavigate View Options

Analysis  Tools Markers Window Help

D|=|@| & & [=[2] <[] S|&|a@a] S[TITR s

-] al#||BE|Ne <] 22|V T 5

2

B|mE e no|0|

(| —

‘

Configuragoes
da simulacao e
opcao de Simular...
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(Parte Il) Ambiente de Desenvolvimento

[ﬂ File Edit Draw MNavigate View Options  Analysis Tools Markers Window Help
‘ O] & &= ] o~ 3| Electrical Rule Check ~
Create Metlist
™
0 Edit Stimuli
=
E Library and Include Files...
s
i
Probe Setup...
E Run Probe F12
Examine Metlist
Examine Output
Display Results on Schematic »




(Parte Il) Ambiente de Desenvolvimento

[ﬁ File Edit Draw Mavigate View Options

Analysis  Tools Markers Window Help

D|=|@| & & [=[2] <[] S|&|a@a] S[TITR s -] &z

Ell INone vI ﬁ:’l@l Wﬂl 1 Iil

2

B|mE e no|0|

‘

Inser¢dao de medidores
@ opcao de mosirar
tensoes e correntes
nos nos do circuito



(Parte Il) Regras para Insercdo/Parametrizacdo

v" O PSPICE n3o é case sensitive

v’ E obrigatdria a definicdo de um né de referéncia (ground);
v' O valor do elemento é dado em unidades do Sl

v’ Valores fracionarios fornecidos com ponto decimal

v’ Valor Exponencial: E3, E-3, E6, etc Unidade | Abreviatura
Volt V
Potencia de dez | Nome no Sl | Sufixo do SPICE ;
-15 femto fouF Ampere A
12 pico pouP Hertz HZ
-9 nano nouN
-6 micro uouU Dhm (ﬂ} OHM
-3 mili mou M Hen H
3 kilo kouk Yy
6 mega meg ou MEG Farad F
9 giga gouG graus DEG
12 tera touT —
22
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(Parte Il) Insercao dos Elementos

@ PSpice Schematics - [ Schematic2 p.1 ]
[ﬁ File Edit Draw Mavigate Yiew Options Analysis Tools Markers Window  Hel

D||d| & =@ <[~ S|&lalaa] s[<[C

2 2 1
[e] -
—_ a“ /4
= | Caso ndo apareca “Full List
R - | I o
PatBrowserBasic | digite * na primeira abertura 2~ o0
Fart M ame: [ Part M ame: — Dezcription Search B
— Iﬁ o Ir I R
Descnption: o Descnption: - S
E S resishor IEreate e Part List LI N B
L Eearchl S
Library o
+8Y - Close C_war Py C:%Program Filess0CaD_DemcP'S pic Cloze | S
- CO4000_Fwh R
2M1595 = DbreakCR Place | |
2N5444 t'ace DIFFER il | o
h41524, DIGIFFwF
BEREO Flace & Cloze ECL_100K_PwWR 1? Flace & Cloze
7400 ECL_10K_Pwh R [

7401 Hel IPwL_F_RE_FOREY Hel
7402 =P IP\w/L_RE_FOREWEF =P |

] Ul

7403 K_Lingar 4/\/\/\/_

7404 PR

7405 |

7406 Libraries... R_var 1 k Libraries... |
7407 WECTOR

7403 WEWL_F_RE_FOREY 23

7409 Advanced x> WHPwL_RE_FOREYEI << Basic |
7410 W #FRM LIMEAR W

Edit Symbal |

Full Lizt Partial List - *r




Parte 1l) Codigo e Parametrizacao dos Elementos

v’ Cada elemento do circuito possui nome/termo Unico;

v Elementos Passivos:

Part Browser Advanced

Part Harne:

—

Diescription:

Description Search

resistor

N
R_war

Réskd B break
Rk B «Bbreak

Rbreak

readme
ROM 32k x8hreak

5

Shreak

SIM

SOFTLIM

SURT

STIM1

STIM1E

STImM4

STIMSE

Sk v

Full List

Il:reate Mew Part List

Search |

Library

IC: “Program Filesh0rCAD_DemoPS pic

R? Pla
— AW —

1k _4

Edit Symbal |

Dezcription Search

IEreate Mew Part List

=

Search |

IE:'\F'logram FileshiCAD_DemoiPSpic

C?
| |

R
1n

Cloze

Flace
Place & Cloze

Help

Libraries...

<< Basic

i

Edit Syrnbal |

Part Browser Advanced
Part M arne:
A
Description:
;I Capacitar
Library
Cose_| P—
Part Browser Advanced
Part Mame: Desciription Search | PR
BD
I |
Dezcription:
e ICreate Mew Part List j
:
B
Library
IC:\Pngram FileshOrCAD_DematPS pi Cloze | z:::
LAPLACE L
LEreak Fl 4 o
LF411 (EES |
LIE
LIMIT Flace & Close |
Lr111
LM324 L? Hel
Lo e |
LOG YT T
LOG10
LOPASS
MEDT01 -1 OUH Libraries. .. |
tbreakM
Mbreak3
MbreakN 2D <«Basic |
Mbreaki4 v
Edit Symbal |
Full List

N

4




(Parte Il) Codigo e Parametrizacao dos Elementos

v' Cada elemento do circuito possui home/termo Unico;

v Elementos Passivos:

Part Browser Advanced

Part Bre g )
R10 PartMame: r

hod

Part Marne: C1 PartMame: ¢
: Name Walue
LI [
D escriptiun: Change Display
- IC=5.506
Capacitar TOLERAMCE=
Delete

[ Include Mon-changeable Attributes DK
[ Include System-defined Attributes Cancel
Rt BFxDbreak.

Fibreak | PR %

readme Pla — B0 PartName: L B
ROM32K<Bhreak RI? Mame C ? Place & Close
: -

Shreak.
SIN N i Hel
SOFTLIM 4/\/\/\/ \C=2 065 Change Display | | Help

I Include Non-changeable Attributes

I fnclude Spstem-defined Aftributes

SURT TOLERAMCE= Delets 2 | |

STIM1 1k 1 B

STIM1E e

5TIM4 Libraries...
STiMa eak 1 n

SLk A — [ Include Non-changeable Attributes oK eak,

Edit Syrbal I~ Include System-defined Attrbutes Cancel k. << Basic
= v

Full List

LIE i
tm% w Edit Symbol
LM324 L? ™

L0 (=D

LOG YT Y T

LoG10

LOP&SS

MEDT01 -1 UU H Libraries. ..

tbreakM

Mbreak3

MbreakM 3D << Baszic

Mbreaki4 v

Edit Symbal

N

5

Full List
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(Parte Il) Codigo e Parametrizacao dos Elementos

v' Cada elemento do circuito possui home/termo Unico;

v Fontes DC Independentes:

Part Browser Advanced Part Browser Advanced

Part M ame: Diescription Search Fart Mame: Description Search
|vdd I |idd I
Drescription: - Description: -
Simple DC voltage source IEreate Mew Part List j Simple DC curent sounce IC"B‘E'te Mew Part List j
Search | Search |
Library Library
WAC ~ IE:\F'rogram Filez\OrCAD _DermohPS pi Cloze | [F ~ IC:\Program FilesOrCaD _DemaPSpic Close |
IC1
YECTOR IC2
VERP _ B |  Blace |
YIEWPOINT |IE=P
YPLOT1 V’? Place & Close IF_IM I D Flace & Clase
YPLOTZ : IF_ouT f
YPRIMTI IMCLUDE
YPRINT2 oV — Al | INTEG 0A Sty |
YPLULSE INTERFALCE
WFWL e — IFLOT
WPWwWL_EMH IPRINT
WPwL_F_RE_FOREY Libraries. .. | IPROBE Libraries... |
WPWL_F_RE_M_TIM IFULSE
WP _FILE IFwL
WPWL_RE_FOREVEI ccBasic | IPwL_ENH ccBasic |
WPl RE M TIMES ¥ IFwL F RE FOREYW ¥

Full List

Edit Symbol |

Full List

Edit Symbaol |

26




(Parte Il) Codigo e Parametrizacao dos Elementos

v' Cada elemento do circuito possui home/termo Unico;

v Fontes DC Independentes:

Part Browser Advanced Part Browser Advanced

Fart Mame:

Part Ham@ vz Parthame: vDC

13 PartMame: [DC
Value

Mame Yalue

Save altr

Change Display | Deescription: J °C = joe
= Simple DC Change Display

Delete |

Delete

[~ Include Non-changeable Attributes oK |
™ Include Spstem-defined Attributes =] |
L0 I

I Include Nor-changeable Attibutes
I Include Systern-defined Attributes

Full List

Edit Symbol |

Full List

WECTOA .
VEXP tlace |

VIEWPOINT ’? IE=P

YPLOT2 + Vi IF_ouT |I?

VPRINTT INCLUDE

YPRINT2 oV — &l INTEG 0A &l
YPULSE - INTERFALCE

VP - IPLOT

PwL_ENH IPRINT

VP _F_RE_FOREY Libraries... | IPROBE Libraries... |
YPWL_F_RE_M_TIM - IPLLSE

WPwL_FILE [Pl

WPwl_RE_FOREVEI ¢ Basic | IP'w/L_ENH << Basic |
YPWL RE M TIMES ¥ IPwL F RE FOREW “

Edit Symbaol |




(Parte Il) Codigo e Parametrizacao dos Elementos

v' Cada elemento do circuito possui home/termo Unico;

v’ Fonte AC para Analise Fasorial do Circuito: - jﬁ

Part Browser Advanced

Part Marme: Dezcription Search

|vva] |
Dezcrption:
Simple AC voltage source

|Ereate M ew Part List ﬂ

Search

V1 PartMame: WAC

Wame

Library Save Altr

_ |E:"-.F'ru:ugram FilezhOrCAD_DemohPS pic Claze
WDC
WECTOR =
WERP =
WIEWPOIMT
WRLOTT Place & Cloze
WRLOTZ V?

WPRINTI Hel
WPRINTZ =
WRULSE
WL
WHFWL_EMH
WHwW_F_RE_FORE Libraries...
WHWL_F_RE_M_TIM
WHFWL_FILE
WHWL_RE_FOREYEI <« Basic

WPwL RE M TIMES ¥
Edit Symbal |

A CHARSY Change Dizplay

ACPHASE=

[ Include Mon-changeable Attributes

[ Include System-defined attributes Cancel

Full List

28



Parte 1l) Codigo e Parametrizacao dos Elementos

v' Cada elemento do circuito possui home/termo Unico;

v’ Fontes Dependentes/Controladas:

Part Browser Advanced

Part Browser Advanced

Part Mame: Description Search Part Mame: Description Search——————————————
fi | [H |
escriptian: - D escription: -
Cunent-controlled current source IEreata Mews Part List =l Curent-contiolled voltage source IEreate Mew Part List =
Search Search |
Library Library
IC:\Program Files\OrCAD_Dema'PS pic Cloze A |C:\Program Files\DICAD_DematPS pic Cloze
FileStim HDR 20
FraBLe Place | Hio Pece |
G HIP&SS
GAIN F? Placs & Close HPOLY H? Place & Close
GFREQ = :-&C
GLAPLACE |
GLIMIT _ te | Ic2 =
GLOBAL IoC
GMULT Part Browser Advanced IE=F
GMD_AMALOG :E_gJI_IT Part Browser Advanced
GND_EARTH Part Hame: Desciiption Search =
gga b\f F N O M ld— :E%EDE H N O M Part Mame: Description Search———————————
GTAELE . I INTERFALCE d
GYALLE v D escription: - LT v I . I
) Voltage-controlled current source ICreate New Part List Edit Syrmhal D escription: IC = Mo Part List LI
Edit Syrbol | - FulL 120l SR ) | ‘oltage-controlled voltage source redle Mew Farl Lis
I 2Eearc ull List
Full List | : Search |
Library
Library
F FS IC:\Program Files\OrCAD_Dema'PS pic Cloge |
FileStim E S IE:\Program Filez\0rCAD_DemohPS pic Cloze |
FPOLY Pl ECL_100K_P/R
FTABLE il ECL_10K_PwH Bl
G EDGEZ6 e
GAIN G? Placs & Close EFRED
GFREQ - EGHD E? Place & Close I
GLAPLACE — 4+ _ Hel ELAPLACE
GLIMIT HEP | EMULT R I Hel
GLOBAL EFOLY EED |
GMULT — — ESUM
GND_ANALOG EI"ﬁEIU_E — —
GMD_EARTH Libraries... |
GPOCY GNOM EXP Libraries.. |
GSUM F ENOM
GTABLE <« Basic | FiliStim
GVALUE v FROLY <<Basic |
v
Edit Symbal | FTABLE
Full List

Full List

Edit Symbal |




Parte 1l) Codigo e Parametrizacao dos Elementos

v' Cada elemento do circuito possui home/termo Unico;

v Fontes Dependentes:

Part Browser Advanced
Part Mame:

—

escriptian:

Description Search

FileStim
FPOLY
FTABLE

G

GAIN

GFREQ
GLAPLACE
GLIMIT
GLOBAL
GMULT
GHD_AMALOG
GHD_EARTH
GPOLY

GSUM
GTABLE
GwaLUE v

Full List

Current-controlled current source

ICreata Mew Part List ;I

Search

Library

|E:\Program Files\0rCAD_DemohPS pic G 1 p a I"tN ame: G

Hame

Part Browser Advanced

Part Hame:

R

Description:

Current-contalled valtage source

Description Search

IEreate Mew Part List

Search |

=

F?

v

FNOM

|GAIN

Part Browse]

Part Hameg|

Edit Spmbol |

= [ Include Mon-changeable Atiibutes
FileStim i i
iy B [ Include System-defined Attributes
FTABLE

[E}

GHD_ANALOG
GMD_EARTH

GPOLY

GSUM

GTABLE

GWALLE 9

GNOM

Help |
Libraries... |

<¢ Basic |

Edit Symbal |

Full List

Full List

Description Search
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v' Cada elemento do circuito possui home/termo Unico;
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v" Chaves:

.

v' Cada elemento do circuito possui home/termo Unico;
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v' Cada elemento do circuito possui home/termo Unico;

v N6 de referéncia do circuito:
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(Parte Il) Tipos de Analises

v Ponto de operacao (V dos nos e | das fontes)
v' Chamada pelo PSPICE de “Bias Point Detail”

[ﬁ File Edit Draw Mavigate View Options | Analysis Tools Markers Window Help

DI@IE' él é@llﬁl nlnl 3 |® Electrical Rule Check

Create Metlist

Edit Stimuli
Library and Include Files...
Simulate F11

Probe Setup...
Run Probe F12

EEEREEE

Examine Netlist
Examine Output
Display Results on Schematic

Analysis Setup

Enabled Enabled
AC Sweep... Optionz...

Load Biaz Pairt... Parametric...

Save Biaz Point... Sensitivity...

DC Sweep... T emperature. ..

Monte CarloMwforzt Caze. .. Tranzfer Function...

Biaz Paint Detail Tranzient...

Digital Setup...
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v Ponto de operacao (V dos nos e | das fontes)
v' Chamada pelo PSPICE de “Bias Point Detail”
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v Ponto de operacéao (V dos nés e | das fontes)
v' Chamada pelo PSPICE de “Bias Point Detail”

E exSLIDET - OrCAD PSpice A/D Demo
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v Ponto de operacao (V dos nos e | das fontes)
v' Chamada pelo PSPICE de “Bias Point Detail”
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(Parte Il) Tipos de Analises

v' Analises de Transitorios
v' Andlises onde verificar as oscilografias é importante.

v' Chamada pelo PSPICE de “Transient...”
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—  fix) =cos(x) + x/n
[ fix)dx
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5 - = flx)=cos(x)+ x/n
[ fix)dx /A

- Quanto menor o passo de integracao |
melhor representado estara o sinal!
Entretanto, passos muito reduzidos -

resultam em simula¢oes demoradas!
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© 2020 Aprenda.py, por F. N. Schuch

on 1n 2 3
X




0 -

- — fix) =cos(x) + x/n

[ fix)dx

Sugestoes: Sinais com constantes de tempo?
Final Time = 10*Tauwmaor

Print Step = Step Ceiling = Taumenor/100




5 - = flx)=cos(x)+x/n
[ fix)dx

i Sugestoes: Sinais periodicos?
Final Time = Baseia-se no T e Tau
Print Step = Step Ceiling = T/100
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v' Andlises de Transitérios

v' Andlises onde verificar as oscilografias é importante.

v' Chamada pelo PSPICE de “Transient...”
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v' Andlises de Transitorios
v' Andlises onde verificar as oscilografias é importante.

v' Chamada pelo PSPICE de “Transient...”
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v' Andlises Fasorial de Circuitos com Fontes AC
v' Andlises onde a obtencao dos fasores é importante.

v' Chamada pelo PSPICE de “AC Sweep...”
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Analysis Setup
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v' Andlises Fasorial de Circuitos com Fontes AC
v' Andlises onde a obtencao dos fasores é importante.

v' Chamada pelo PSPICE de “AC Sweep...”
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v' Andlises Fasorial de Circuitos com Fontes AC
v' Andlises onde a obtencao dos fasores é importante.

v' Chamada pelo PSPICE de “AC Sweep...”
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v' Andlises Fasorial de Circuitos com Fontes AC
v' Andlises onde a obtencao dos fasores é importante.

v' Chamada pelo PSPICE de “AC Sweep...”
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v' Andlises Fasorial de Circuitos com Fontes AC
v' Andlises onde a obtencao dos fasores é importante.

v' Chamada pelo PSPICE de “AC Sweep...”
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r AC Sweep... DOptioks... Close |
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(Parte Il) Etapas da Simulacao

Desenhar o
circuito a ser
simulado

Parametrizar
todos os
componentes
do circuito

(inserir ponto
de
referéncia)

\

Inserir
componentes
para saida de

resultados
(medidores)

\

Definir o tipo
de simulacao
e
configuracdes
CERNENNE

\

Executar a
simulacao

Analisar e
documentar
os resultados
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(Parte Ill) Exemplos

Exemplo 1:
Para o circuito abaixo, determine a tensao Vx e a corrente Ix.

+ VX -

2VX

:
ﬁ

10+ 2Ix —Vx —2Ix=0 - Vx =10V
12 =2Vx =204
i1x1=Vx =104
Ix =11 —i2 - Ix=-104

58



R ——————————————————————
(Parte Ill) Exemplos

Exemplo 2:
Para o circuito abaixo calcule e VC(t) para t > 0, considerando as
condicdes iniciais do circuito.

Parat = 0" s:

—AM
1(Q) —
g ‘Qé VC(0) = 5V

t= 05‘% 1(Q)

0,2 (F) —— VC Parat > 0s:

10 (V) <> Constante RC = 0,2+ 1,5=10,3s

Logo: VC(t) = VC(0)e t/RC

Logo: VC(t) = 5e7t/03
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(Parte Ill) Exemplos

Exemplo 2:
Para o circuito abaixo calcule VC(t) para t > 0, considerando as
condicdes iniciais do circuito.

Logo: VC(t) = 5e7t/03
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(Parte Ill) Material de Apoio

JOHNSON, David E., et. al. Fundamentos de Andlise de Circuitos Elétricos, 4a ed.
Editora LTC. Rio de Janeiro, 2000.

PSPICE User’s Guide:
https://www.electronics-lab.com/wp-content/uploads/2015/08/PSPICE.pdf

PSPICE Schematics User’s Guide:
http://orion.ipt.pt/~jorge/Electronical/PSPICE/Manuais/scug.pdf

Video tutoriais:
https://www.youtube.com/watch?v=eBGepKS18L0&list=PLOIfaY4kueVrZLGUuqgzBTQ

HD1he87kwyu
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https://www.electronics-lab.com/wp-content/uploads/2015/08/PSPICE.pdf
https://www.electronics-lab.com/wp-content/uploads/2015/08/PSPICE.pdf
https://www.electronics-lab.com/wp-content/uploads/2015/08/PSPICE.pdf
https://www.electronics-lab.com/wp-content/uploads/2015/08/PSPICE.pdf
https://www.electronics-lab.com/wp-content/uploads/2015/08/PSPICE.pdf
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Introducao a Analise de Circuitos
Elétricos Utilizando “PSPICE”

Atendimento:

Sexta-feira: 08:10 as 09:00h

Datas importantes:

Exercicio 1 —14/04 até 28/04
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