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FUNDAMENTOS DE ELECTRONICA

Dibujo del Circuito

MULTISIM

_

S5 NI Multisim™

www. Y DL com

.Hacemos click dos veces consecutivas sobre el
icono relativo al programa de edicidon del plano del
circuito: Multisim

. Aparecera la ventana inicial del programa
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fi Design3 - Multisim - [Design3] 2 ra ('IP hp ramienta - X
®

3BHEE R R

| Design1
- + | Design1
|- 9 Design2
Design2
= 2] Design1
Design1
SR | Design3 .- o
Design3 | [[f 1 o oo

<— Gestor de dtsenos'

(E]
=
|
=
=
=
=
-
=
=
|
-
=
=
=
7|
=
=
o

B0

SENISISN SRISE RIS SIS NI SIS RIREE BTN BRI SRR SRS RIS B
sierarchy | Visiilt «» | | § Design1|BF) Design2 B Design1 *|B% Design3|

ﬂ Multisim - Friday, May 15, 2020, 11:49:01 PM

) Results |Nets | Components | Copper layers | Simulation |
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Colocamos lo componentes

&f Design1 - Multisim - [Design1] - X
File Edit Miew‘ Place MCU Simulate Transfer Jools Reports Options Window Help _|=|x
bOE = ‘é Component... Crl+W I ) %“___ In-Use List - \,H Dom-a -] DD ‘ @ g g q ‘ = =
+ e B K T Probe e I b 1 [m Sinteractive PEENP oD e
Design Toolbox :45 Junction Ctrl+) | ] ..... Be e oo | ..... PR | ..... PRRRE ] L
0 = =i n Wire Ctrl+Mayusculas+W
£+ Design1 T Bus Cirl+U
Design’ Connectors >

New hierarchical block...

e Hierarchical block from file... Ctrl+H
Replace by hierarchical block...  Ctrl+Mayusculas+H
New subcircuit... Ctrl+B
Replace by subcircuit... Ctrl+Mayusculas+B
New PLD subcircuit...

New PLD hierarchical block...
Multi-page...
Bus vector connect...
B Comment
A Text Ctrl+Alt+A

Graphics »

%.ﬂ Circuit parameter legend

Title block...

AR R T

i Place Ladder Rungs

Hierarchy | Visibilit «|» | Design1|

S

Multisim - Thursday, May 14, 2020, 1:43:17 PM

Spreadsheet Vi| . |x

Results |Nets | Components| Copper Iayer5| Simulation|

Place a component. ~ - T
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Select a Component ] X
Database: Component: Symbol (ANSI ¥32.2) OK
Master Database ~ |0 Ohm [CAT10-000J4LF] T
Close
Group: )
. <All groups> | |0 Ohm [CAT16-000J2GLF] Search...
{A" graups}. D Dhm [CAT].S'DDDJZLF] F/WM%( DEta" rep{}rt
¥ Sources 0 Ohm [CAT16-000]4GLF] el T
A Bagsic 0 Ohm [CAT16-000J4LF]
44 Diodes 0 Ohm [CAT16-00018LF] Help
+ Transistors 0 Chm [CAY10-000J2LF] |
1% Analog 0 Ohm [CAY10-000J4LF] A B _Jc Jp |
T 0 Ohm [CAY16-000]2LF] Function:
4% cmos 0 Ohm [CAY16-000J4LF] Chip Resistor Array, Isolated, 4x 00hm Jumper
63mW Concave
T MCU 0 Ohm [CAY16-00018LF]
M| Advanced_Peripherals 0 Ohm [CR0201-1/-000GLF]

™ ,L.OS componentes estan agrupados.

Indicators 0¢
0 o ) _
o Pover .. Para facilitar la busqueda seleccionamos
1 RF 0 (
4FH Electro_Mechanical 0 (el g ru po ad eCU ad O
== Ladder_Diagrams 0(¢
Connectors 0 Ohm [CR2512-1/-000ELF] |
W NI_Components 0 Ohm [PWR6327WR000JE] v Hyperlink:
— | £ 3 < >

Zomponents: 53942 Searching: Filter: off
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i Database:
Master Database v
- Group:
i + Sources v
Family:

| . < All families>
POWER_SOURCES

() SIGNAL_VOLTAGE_SOURCES
(7 SIGNAL_CURRENT_SOURCES
(K& CONTROLLED_VOLTAGE_SOUF
(&> CONTROLLED_CURRENT_SOUF
I CONTROL_FUNCTION_BLOCKS
() DIGITAL_SOURCES

Component:

\ AC_VOLTAGE | -
AC_VOLTAGE

AM_VOLTAGE

BIPOLAR_VOLTAGE
CHIRP_VOLTAGE
CLOCK_VOLTAGE
DC_INTERACTIVE_VOLTAGE
EXPONENTIAL_VOLTAGE
FM_VOLTAGE
LVM_VOLTAGE
PIECEWISE_LINEAR_VOLTAGE
PULSE_VOLTAGE
STEP_VOLTAGE
TDM_VOLTAGE
THERMAL_NOISE
TRIANGULAR_VOLTAGE

Symbol (ANSI Y32.2)

©

OK

Close

Search...

Detail report = |

View model

Help

Function:

AC (sine) voltage source.

Model manufacturer/ID:

Generic / VACS

. Anadimos una fuente de voltaje. Una vez
seleccionada le damos a “OK", el cuadro de dialogo
desaparece y debemos arrastrar el componente a la
ubicacion deseada dentro del area de trabajo.
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FUNDAMENTOS DE ELECTRONICA

Select a Component

Database:

Master Database v
Group:

= Sources v

Family:

.<AII families>

POWER_SOURCES

(f0) SIGNAL_VOLTAGE_SOURCES
(75) SIGNAL_CURRENT_SOURCES
[ CONTROLLED_VOLTAGE_SOUF
(&> CONTROLLED_CURRENT_SOUF
CONTROL_FUNCTION_BLOCKS
03 DIGITAL_SOURCES

£ >

L X

Component: Symbol (ANSI Y32.2) OK |
\ AC_VOLTAGE | = |
|
AM_VOLTAGE search...
BIPOLAR_VOLTAGE Detail report
CHIRP_VOLTAGE View model
CLOCK_VOLTAGE
DC_INTERACTIVE_VOLTAGE Help
EXPONENTIAL_VOLTAGE
FM_VOLTAGE

Function:

LVM_VOLTAGE
PIECEWISE_LINEAR_VOLTAGE
PULSE_VOLTAGE
STEP_VOLTAGE
TDM_VOLTAGE
THERMAL_NOISE

TRIAN

,Components: 15

ventana.

Searching:

AC (sine) voltage source.

Model manufacturer/ID:

Generic /] VACS

.Una vez posicionada aparece
de nuevo la ventana de
componentes. Cerramos la

Filter: off
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:ﬁ Design2 - Multisim - [Design2 *] .

o

4] File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help

E’ﬁ‘%@‘%ﬁ‘u’@ ’E&‘E%‘-—-m-mum--- v [
SR A S L o s [ Mls:!TL@-E";"?ﬂI II’iﬁlnterac’[ive

[

v e e L e e e L e e e R e e e L e e e
L .. ’ - P
- A T P P T T T T e L . T e

iIck sobre los componentes se
abre un cuadro de diadlogo para la configuracion de
Sus parametros.
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. AC_VOLTAGE X !

Label Display Value Fault Pins Variant

Voltage (Pk): v
Voltage offset: 0 %
; Frequency (F): 1k Hz
: Time delay: 0 g
:l Damping factor (1/s): 0
Phase: 0 o
AC analysis magnitude: 10 vV
AC analysis phase: 0 o
Distortion frequency 1 magnitude: 0 %
Distortion frequency 1 phase: 0 o

. Configuramos los parametros de la fuente de
voltaje de alterna

|U |%

Replace... 0K Cancel Help

W Dpto. de Tecnologia Electronica. - U.M.A. 9
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. Select a Component O X ~ .
: ~ « Anadimos una
- Database: Component: Symbol (ANSI Y32.2) . . .
st Dtabse L covou o resisTor vuaid . resistencia. La podemos
* Group: 120V_AC_NC_RELAY_VIRTUAL I
* o Basic ~ | |120V_AC_NO_RELAY_VIRTUAL search... | encontrar en el grupo
. Family: 120V_AC_NONC_RELAY_VIRTUAL AN Detail report - “B a Si Cu
- [l <A families> ~ | |12V_AC_NC_RELAY_VIRTUAL View model :
| BllsAsicVIRTUAL 12V_AC_NO_RELAY_VIRTUAL j
- | EBRATED_VIRTUAL 12V_AC_NONC_RELAY_VIRTUAL Help - . Podemos seleccionar una
" [lso_virrua ARBITRARY_SPICE_BLOCK j ] ] )
| BEroack CORELESS_COIL_VIRTUAL o - resistencia virtual de la
= MAGNETIC_CORE_VIRTUAL Lo ‘
—Z SWITCH —-ORe- : ig ”
S T RANSFORMER NLT_VIRTUAL : familia “BASIC VIRTUAL”.
£ —
RELAY1A_VIRTUAL j . . .
| | [ NON_IDEAL RLC RELAY1B VIRTUAL A una resistencia virtual se
" | z_LoaD - ‘ :
i - RELAY1C_VIRTUAL ‘
© 2 retay . Model manufacturer/1D: - le pueden asignar valores
| Moners SEMICONDUCTOR_CAPACITOR_VIRTUAL ‘
| | -
## SCHEMATIC_SYMBOLS TS VIRTUAL : no ComerC|aleS_
il RESTSTOR VARIABLE_PULLUP_VIRTUAL :
- | HcapaciTor VOLTAGE_CONTROLLED_CAPACITOR_VI| Package manufacturer/type:
+ |7 INDUCTOR VOLTAGE_CONTROLLED_INDUCTOR_VIR
-1 CAP_ELECTROLIT VOLTAGE_CONTROLLED_RESISTOR_VIR’
- VARIABLE_RESISTOR
- | JE VARIABLE_CAPACITOR Hyperlink: L
< > < > ‘ ‘
Components: 20 Searching: Filter: off

« El término “BASIC_VIRTUAL” lo encontraremos en mas componentes
y dispositivos como condensadores, diodos y transistores.

M Dpto. de Tecnologia Electronica. - U.M.A. 10
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. Select a Component

O X

. Database: Component: Symbol (ANSI ¥32.2)

Master Database v | |1k Q= Close

° Group: 700 A -

.| Basic v | |715 Search...

. Family: 732 AN N Detail report

{ . <All families> A | 750 View model

- | sasic_viRTUAL 768

- | EBRATED_VIRTUAL 760 Help

- | Bl 3o_virTuAL 787

! Eﬁ RPACK :gg Component type:

| = swiTcH 820 | <no type> v

* | BE TRANSFORMER

1 825 Tolerance(%):

||l NON_IDEAL_RLC 65 E -

1 Z L OAD 866

| /2 reLay 887 Model manufacturer/ID:

| sockETS ot IIT / VIRTUAL_RESISTANCE

. | &* SCHEMATIC_SYMBOLS 000

i SLRESISTOR | 910

1 A CAPACITOR 931 Package manufacturer/type:

i 7~ INDUCTOR 953 <no package> ~

- | & CAP_ELECTROLIT 976 IPC-2221A/2222 { RES1300-700X250

1 4 VARIABLE RESISTOR IPC-2221A/2222 | RES1400-800X250 v

- | VARIABLE_CAPACITOR | | 1.0k o | Hyperlink: |
< > < > ‘ ‘

Components: 1090 Searching: Filter: off

.Usamos Ctrl+R para rotar la
posicion de la resistencia

.L.as
resistencias que
aparecen en la
familia
“Resistor” son
resistencias con
valores
comerciales.

Seleccionamos
una resistencia
de 10K.

M Dpto. de Tecnologia Electronica. - U.M.A. 11



B Design1 - Multisim - [Design1 *]

FUNDAMENTOS DE ELECTRONICA

X

File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help

_|=|x|

DEwEH SR ¢ Eaye

i G ‘——— In-Use List ---

v e-a -

£ ?

RAAAB =S

—:w.p{.__g‘ﬂ:-f}%ﬂ»&wEMI!I:!T@-&‘;|?¢J" 3 II’Tﬁlnteradive

Design Toolbox - | x|

D EHg B
E-- Design1
Design1

EEEEEEY-E

E

Hierarchy |Vi5ibi|it\ v

C e | ..... T | ..... PR ] ..... Be v | ..... PR | ..... Gow o ] .

Select a Component

Database: Component: Symbol (ANSI ¥32.2) oK
1N400:

|Master Database w | | 2| ‘IE‘ Close

Group: 1N4002G

| 4+ Diodes ~ | 1N4002GP m

Family: 1N4002RLG x—H——x Detail report

.<AII families>

& 1opEs_virTUAL
3 DIODE

M ZENER

# SWITCHING_DIODE
¥ LED

3 PHOTODIODE

# PROTECTION_DIODE
E%rwB

# SCHOTTKY_DIODE
= SCR

# DIAC

# TRIAC

+F VARACTOR

# TspD

3 PIN_DIODE

View model

Function:
1 A, 100 V Standard Rectifier

Model manufacturer/ID:

ON Semiconductor / DIN4002RL/ON

‘ Spreadsheet Vil - |x

‘ Multisim - Saturday, May 16, 2020, 11:04:47 PM

Components: 3

. ANadimos un diodo

Searching: TN4002

1N4002G

Package manufacturer/type:

ON Semiconductor / Axial Lead-2(CASE 59-10U)

Hyperlink:

K MM E R LELE LA R LR IA LM B

\T.‘-'}-
o

Filter: off

- Dpto. de Tecnologia Electronica. - U.M.A.
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_. Anadimos la referencia de tierra del circuito. La
referencia de tierra del circuito se encuentra dentro
del grupo "Sources”.

Select a Component U >
Database: Component: Symbol (ANSI ¥32.2) oK
Master Database v | GROUND = —
Close
Group: AC_POWER h
B Sources « | |DC_POWER I Search... | |
Family: DGND = Detail report | |
.<AII families> GROUND View model | |
POWER_SOURCES GROUND_REF1 |
(i) SIGNAL_VOLTAGE_SOURCES | |CROUND_REF2 Help
(%) SIGNAL_CURRENT_SOURCEs | | OROUND_REF3
(K5 CONTROLLED_VOLTAGE_souf| |CROUND_REF4 FN
(K CONTROLLED_CURRENT_S0UF | CROUND_REFS Analoa Ground
IfT cONTROL_FUNCTION_BLOCKS NON_IDEAL_BATTERY eog Bron
- h THREE_PHASE_DELTA
@ DIGITAL_SOURCES
THREE_PHASE_WYE
V-REFL Model manufacturer/ID: :
V_REF2 Generic / EMPTY |
V_REF3 :
\V_REF4
\V_REF5
VCC Package manufacturer/type:
VDD
VEE
V5SS
Hyperlink:
1< >
.Components: 21 Searching: Filter: off

M Dpto. de Tecnologia Electronica. - U.M.A. 13
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&f Design1 - Multisim - [Design1 *]

. Al acercar el raton al,
E‘@E‘% ommYeRD 5inilbanemae EXLIEMO de los
T — componentes  aparece:
o un punto negro con una:
aspa. Hacemos click con:

el boton izquierdo y:

arrastramos  hacia el
terminal de otro:
componente y volvemos:
a hacer click para

nlecer la conexion. J

Spreadsheet Vil - |x
]

(D

%2

~—

QD
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S Designl - ] . a %
2= = Conectamos los instrumentos virtuales. alix
“:"‘“‘}"_:*"’iﬂ':::i'::':::":::'::":::':::'::':::‘:::"""*‘aﬂ"'"'::':::":::'::“:::'::':
Lo (RS EnmE
C s
I

D R
Hierarchy | Visibilit «|» | | B Design1 *

‘ MW Dpto. de Tecnologia Electronica. - U.M.A.

N T R I R R .
o (Lt R s
T =0 ... ;-.lum ......................... .

N 8 SN NN O I O I S

| Usaremos el osciloscopio de
- Tektronix, dispone de cuatro

~ canales y una toma de tierra

| que hay gque conectar a la

- referencia de tierra del circuito..

15
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& Design1 - . ) X
2= = Conectamos los instrumentos virtuales. _lsix

LDEWda & | | ==
= @ Design’ ,' t_t_t_t_t_t_t_t_t_t_t_t_t_t_t_t_t_t_i_t_:_t_i_t_i_i_i_-::: S S S SRR EEEE RS 1
BDesignt | |17 ] ese |

Y V11“40MG P

;:_'ﬁ_':_'ﬁ_':_':_':_':_':_':_':_':-'_1 10VP!'_':_'Z_':_'Z"ﬁ_':_'ﬁ_':_'ﬁ_':_'ﬁ_':_'_':_'ﬁ_':_'ﬁ_':_'ﬁ_':_'ﬁ_':_'ﬁ_':_'ﬁ_':_'ﬁ_':_'ﬁ_':_':_':_':_':_'
_ﬁ:.':.':.':.':.':.':.':.':.':.':.':G)*‘H;.'ﬁ.':::.':j:'—R—1—"'j:j:jﬁj:::j:j A
T ":_IJ:°_.:...:::::::3:1um:::::::::: ............................................ o

>
SRR BN NS LR CRERER RLE R R

N I e
I B

AL

Conectamos eI canal 1 deI oscnoscoplo a Ia
entrada y el canal 2 a |la salida

‘ 2 5 8

T S B T ST R T S N BTN R I

B Design1 |

Hierarchy | Visibilit «» |

% Dpto. de Tecnologia Electrénica. - U.M.A. 16
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JIniciamos la simulacion

S Design - Multisim - [Design1 *] ‘ — x

Eile Edit View Place MCU Simulate Transfer Tools Reports Options Window Help _ _ _|5l|£|
D@L SR + B Yo HECEEG S Y I n-Use st L mea e DD RQaQqE ==
v A DB DG DEmmY WD F %I = 2t CREND LD

DR Toolbox - | x| e
02w

= Design1 e =] =] =]
oo LE N

TR L
o

B = T N Y

-
—
Jp

vl g INGOO2G - - Lo

.-::EEEEEEEEEEEEEE:.I-:_:'I_U\J'PR::::::::: SRR ] SRS
LN RO

Ho
T TT LI LI L LR L

ENEE?
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.Hacemos doble click sobre el osciloscopio para
visualizar su panel de control

L
'!,jl_ilo Edit View Place MCU Simulate Transfer Tools Reports Options Window Help -2
e SR @& 23 3 s s --- In-Use List - o Bl - D9 P ®fQ80B
1l W 7 nteract INONOR GER &
Design Toolbox - | x| ||| | { | Il | | | | | | A
¢ 308 /. 7} 8 BIEEEE BESH0 BESUHBHEGEEE KB EEs BOGOEE 3o
Oewd B ? —
b gjes;)n? 1 i j % ggg |
esign { | |
=l — |
! (359999 91
§ 1§ B
B4
v1 1N4002G
e\ 10Vpk
~ J1kHz LR1
0 $10kQ
Tektronix oscilloscope-XSC1
Tektronix DS 2024 B e crcnoron  1EH"
{
|
{
|
1
|
|
|
!
1
i
{
<
Hierarchy | Visibilit « E]Deyg I Lo

— ]
=W Dpto. de Tecnologia Electronica. - U.M.A. 18
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'l,jf_ile Edit View Place MCU Simulate Transfer Tools Reports Options Window Help !ing
DEw L &R B Yo HEHERE -~ In-Use List --- I e-a - DR CRogogey =
— ] Il W ZInteractive VW0 e
ign Tool | ‘ ) \ m 1 | T
325|gn pooxs - | L 1 1 L ] XSCII L [ 1 2
Ogwd & " —
b ;E‘)‘esign? } % ggg 1
] Design1 t S aell!
| . 3¢ 1}t
159999 91|
| 1§ B a5
B4
V1 1N4002G
e\ 10Vpk
~ JkHz R1 B
=/ .
o0k
Tektronix oscilloscope-XSC1
Tektronix 1DS 2024 BRI ccnornon  1EH"
v
< >
Hierarchy | Visibilit «|» | | BR Design1 * Lo

.Encendemos el oscilospio

m Dpto. de Tecnologia Electronica. - U.M.A. 19
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Tektronix oscilloscope-XSC1
Tektronix TDS 2024 BRI HRe cscuorcon 1580

Qo'
A =
POWER

Por defecto se visualiza la senal conectada al canal
1. No es necesario presionar el boton amarrillo.

% Dpto. de Tecnologia Electrénica. - U.M.A. 20
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Tektronix oscilloscope-XSC1

DIy A TOUR CHAN "
’lhktmn!x I'DS 2024 B Watae osciwoscors  Tota™

.Para visualizar la senal conectada al canal 2 hay
gue presionar el boton azul.

W Dpto. de Tecnologia Electrénica. - U.M.A. 21
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Tektronix oscilloscope-XSC1

T OUR ¢ “
'lhl:tron!x I'DS 2024 B Wathe oscioscors 18R

Configuramos con los controles VOLTS/DIV el
tamano de la cuadricula vertical a 2 V

W Dpto. de Tecnologia Electrénica. - U.M.A. 22
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Tektronix oscilloscope-XSC1

DEYD A TOUR CHANNEL i
"lhlnron!x DS 2024 B he oscwoscors  13en

JAjustamos la posicion vertical de la sefal.
Desplazamos hacia abajo ambas senales.

W Dpto. de Tecnologia Electrénica. - U.M.A. 23
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Tektronix oscilloscope-XSC1 X

DY A TOUR CHANND u
'lhl:tron!x DS 2024 i ¥eine osciwoscors 5

Con el control SEC/DIV cambiamos el tamafno horizontal de la
cuadricula. Configuramos para poder visualizar 2 periodos completos.

W Dpto. de Tecnologia Electrénica. - U.M.A. 24
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Tektronix oscilloscope-XSC1

Tektronix 115 2024 BRI orouwcsoes

Activamos los cursores para realizar las medidas que se piden en la
practica

Y. Dpto. de Tecnologia Electrénica. - U.M.A. 25
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Tektronix oscilloscope-XSC1

. > " '
"lbklrnn!x I'DS 2024 BN crowoseoes

Configuramos el cursor para medir voltaje

W Dpto. de Tecnologia Electrénica. - U.M.A. 26



FUNDAMENTOS DE ELECTRONICA

Tektronix oscilloscope-XSC1

' FOUR CHANNEL 200 MMz
'Ihldron!x IS 2024 [CIRCHINNEL  cseaer TR

Q|

POVFER

Colocamos el cursor 1 en la cresta de la senal de entrada y el cursor 2
en la cresta de la sefnal de salida para medir la diferencia de tension
entre ambas senales. Con las teclas de direccion del teclado se pueden

mover con mayor precision. :
m Dpto. de Tecnologia Electronica. - U.M.A. 27





