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Mposmiokontnon Epyaoctnpiakot Mabnpatoc

*  Ewoaywyn

e Lab 1: Multisim Circuit Simulation and Basic Gates
e Lab 2: Truth Tables and Basic Logic Gates

 Lab 3: Logic Gates Explored and Boolean Algebra
* Lab 4: Karnaugh Maps

* Lab 5: Binary Conversion and Adders

* Lab 6: Encoders and Decoders

* Lab 7: Multiplexers and Demultiplexers

* Lab 8: Latches and Sequential Logic Circuits

* Lab 9: Flip-Flops

* Lab 10: Sequential Circuits - FSM
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Lab 1: Multisim Circuit Simulation and Basic Gates

> In this lab, you will learn to use simulation software to simulate the behavior of digital circuits.

> This offers many advantages to the student, such as being able to experiment with circuits and
components before needing to build the circuit.

> Using the Multisim environment, you will be able to simulate basic and advanced circuits to

learn fundamental concepts of digital electronics without needing physical components such as
wires, probes, and chips.
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What is MultiSim ?

> A virtual circuit simulator for both analog and digital design

> Allows you to test circuits without having to physically builds them.
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Learning Objectives

In this lab, students will:
> Open pre-configured circuits in Multisim.
» Configure and build circuits in Multisim.

> Simulate simple digital circuits.
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Expected Deliverables

In this lab, you will collect the following deliverables:

> Analysis of gate behavior

» Comments on the inputs of LEDs
» Conclusion questions

> True Tables of the gates

> Saved circuit with Multisim

> Exercise with gates in Multisim
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Etcaywyn oto Multisim

> To Multisim eivat €éva oAokAnpwpévo meplBaAlov mnpooopoilwong NG oupmepLdopac
aVAAOYLIKWV Kol PndLokwv KUKAWUATWY Kol ortoteAel HEAOC Mo HeyAAUTEPNC OLKOYEVELOC

OXESLOOTIKWY TIPOYPOUMATWY OTO XWPO TNC OUTOMOATOMOLNUEVNC oXedlaonc KUKAWUATWV
(Electronics Design Automation -- EDA).

> Apxlka dnuoupynBnke amo tnv etatpia Electronics Workbench, n omoia givat mAgov TpuApa tng
National Instruments.
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Etcaywyn oto Multisim

> AL0BETEL OAOL TOL OTALTOUMEVO. EPYAAELR YL TN YPNYOPn, OITOTEAECMOTIKA Kol OELOTILOTN
oxedioon, MeAETN Kol £€opolwon TwV NAEKTPIKWY Kol NAEKTPOVIKWY KUKAWUATWY KaBwC
enionc kat tn duvatotnta s€aywync oxedlwv ywa tnv dnuovpyla TUTTWUEVWY KUKAWUATWVY
(Printed Circuit Board -- PCB) pe tn xprion tou npoypappatoc NI Ultiboard.

> XPNOLLOTIOLELTAL EVUPEWC TOCO ATIO TOV QKOO NMLOLKO YWPOo 000 KAl armo tnv Bropnyovio.

> 2ta TmAaiola Ttou epyaoctnplou Ba  xpnoluomolooupe TNV ekmaldeutikn) €kdboon Tou
TPOYPALLUOTOC.
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Ekkivnon touv Multisim

> [o va EKKLVAOOUUE TO TIpOypoppa akoAouBoUpe tnv e€nc dtadikaoio:

‘Evapén > OAa ta npoypappata = National Instruments = Circuit Design Suite 14.0 =
Multisim 14.0.

> To Multisim avoiyel mpoBdaAlovtac to MPOoETUAEYUEVO TIEPLBAAAOV OTIWCE ATTELKOVI(ETAL OTNV
ETIOLLEVN ELKOVAL.
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Ekkivnon tou Multisim
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Multisim Interface
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Avolypa / Anpovpyia KUKAWUOTOC

Otav ekkivoUpe to Multisim dnuloupyeitol autopaTa €va KEVO KUKAWUOTLKO SLAYypaLUOL.
> [ va dnulouvpynooupe €va kalvoUpLlo KUKAwHa emtiAéyoupe File = New

> [ va amoBnkeUooUpE To KUKAwWMA TTIou £xou e vAoTmotost eitAéyoupe File = Save As kall otn
OUVEXELQ TOV TIPOOPLOLLO arobnkevonc.

> Tl va avoiéoupe eva vrtapyxov oxedlo erttheyoupe File = Open.
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Elcaywyn KUKAWHOTIKWY OTOLXELWV

> M vo E0AYOUHE T KUKAWMOTIKA OTolXela mou po¢ evoladpeEpouv TNyalvVOUUE OTO

Place & Component kal otn cuvexela pog epdaviletal to Baocikod napabupo elcaywync.

KapapmepomouAog AnNunTeng

Select a Component O *

Database: Component: Symbol (ANSI ¥32.2)
Master Database WARE Ghm [CAT10-00034LF = o

Group: 0 Ohm [CAT10-00014LF] FS

Search...

. <Al groups> | |0Chm [CAT18-000J2GLF]

Family: 0 Chm [CAT16-000J2LF] LAy Detail report
. <Al Eamiies> ~ | |00hm [CAT15-000146LF] View modd
B 0 vrrua o O:m [CAT16-000J4LF]

oo e
m
B 7ans A B Jc i
o 0 Ohm [CAY10-000J4LF] :
s 0 Ohm [CAY16-000J2LF] FonsE
B 7HHC_2V 00hm [CAY16-000J4F] Chip Resistor Array, Isolated, 4x 00hm
Tme Jumper 63mW Concave
B 79HC_W 00hm [CAY16-00035LF] =
oy 79HC_A_IC 0 Ohm [CRO201-1/-000GLF]
B 74HC_5Y :
W o 0 Ohm [CRO403-1/-000GLF] Model manufacturer ID:
MLl 0 Ohm  [CROG03-1/-000ELF] Bourns / CAT 10-000J4LF BC
O 745 _IC 0 Ohm [CROB03-1/-000GLF]
B 745 0 Ohm [CROS05-1/-000ELF]
& 745 1C 0 Ohm [CROB05-1/-000GLF]
& 745D 0 Ohm [CR1206-1/-000ELF] Package manufacturertype:
£ 7asTD_IC 0 Ohm [CR1206-1/-000GLF] | ELA DB0<4{CAT10-1)
ma B05x 0 Ohm [CR2010-1/-000ELF]
0 Ohm [CR2512-1/-000EL
ADC_DAC [ / Fl Hyperlink:
B} AMMETER. v | |0 Ohm [PWRE32ZAWROD0IE]
< 0.5_AMP b |
Components: 53942 Searching: Filter: off
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Elcaywyn KUKAWHOTIKWY OTOLXELWV g2z

> T va dteukoAuvBel n avalntnon to Multisim Staxwpilel T otolxeiat o AoyLkeC opadec (Group).

> KaBe Group meplhapBavel olkoyevelec ocuvadpwyv otoxeiwv (Family).

Select a Component Select a Component O X
Database: Componen Database: Component: Symbal (ANSI ¥32.2)
Master Database ~ | | 00hm [ Master Database w | F4HC00D_2V | - Close
( Group: 00hm [ Group: JAHCO0D_2v - search
earch. ..
L m B _
<All groups> 00hm [ ! cMos FAHCO0N_2V
<Al groups > 00hm [C < Family: F4HC01D_2V ::]:)0—“ Detail report
Al g 5 L
¥ Sources 00hm ¢ <Al families= 7HCOIN 2V View mode]
T asic 00hm [C == o5 sy 74HCOZD_2V
) 00hm [C - 74HCO2N_2V
Pt Diodes o Ec B ovos_sv_ic oD o .
4 Transistors m = oMos 10V = A I B I C [ 4
T Analog 00hm [C g CMDS_IDU - TAHCO3N_2V - _I_
o 0 Ohm [C g - 74HC040_2V Function:
¥ Cos 0 Chm [C Ik CMOS_1v TAHCDAN_2V QUAD 2-INPUIT NAND
; McU 00hm [C ﬂ FAHCOSD_2v
. 0Chm [C B 74HC_A 74HCOSN_2v
M Advanced_Peripherals Fauc =
il Misc Digital 0 0hm [C AV 74HC08D_2v Model manufacturer/ID:
MHE .
& Mixed 00hm [ e 7HHC_BY 74HCOBN_2v 1T { 74HC00 2
™ X L L
' 00hm [C e TinyLogic_2V T4HCO9D_2V
Indicators P
o ’ 00hm [C - TinyLogic_3V TAHCOON_2V
3 Power Ten )
MISE Misc 00hm [C 2 TinyLogic_4/ T4HC107D_2V
¥ pF 0 0hm [C 5 TinyLogic_5V TAHC10TN_2V Package manufacturer/type:
T )
#E Electro_Mechanical 00hm [¢ - TinyLogic_&V 74HC 109D _2v
= Ladder_Diagrams 0 Ohm [¢ 7aHCI0EN_2V
Connectors 0 0hm [C T4HC10D_2V Hyperlink:
¥ NI Components 00hm [ F4HC10N_2V
T Ea 0.5_AMP J4HC112D_2v w
Components: 53942 Searchin Components: 176 Searching: Filter: off
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YAomoinon KUKAWHATOC

> YAormoinon Tou MapokATwW KUKAWUOTOC.

Inputs

- OR2

X1t

25V

~ AND2

Output

> Ta BApoata mou akoAouBoupe ival Ta e€NC:

Kapapumnepodmouhog AnuAtpng
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Etocaywyn nuoAng OR awz

Select a Component O *
> ﬂnva(_vou LE OTO Place > Component. Database: Component: Symbol (ANSI ¥32.2)
Master Database ~| |ORZ i Cloge
r I} o e o Group: MUX_2TO1 A
> Xtomebdio Group emiAeyoupe Misc Digital. 0 vise Digtal o] |mnCmor =
Farnily: MUX_8TO1 :D—Y Detail report
1 o 7 <All families > MUX_LATCH iew mode
> Ito nebio Family em\éyoupe TIL. D — 0: v mece
T MICROCONTROLLERS E:Egi =
> ZItomebio Component erheyoupe To ototxeio OR2. e .
Sveme e
sine LINE:TF‘.ANSCEWEF‘. :gr;[zns
&% SWITCH_DEBOUNCE NOR3
MOR4
MORS
> MNatape OK, tomoBetovpe tnVv TUAN OTO ONUELO s
’ . . . MORS Package manufacturer/type:
nou emBupoupe oto circuit window kat otn NoT
OCTAL_REG
OUVEXELOL TIOPATNPOUME OTL avolyel €&ava To ——
14 /4 JJ ! b |
napdBupo yLa eLoaywyn VEWV GToLXElwV. e |
Components: 108 Searching: Filter: off
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1 4 [ 4 e
Ewocaywyn ntvAwv AND —++
:-I
Select a Component O >
> [MMapapévoupe oto 6lo Group kat Family. oebe: e Symbol (ANST 132.2)
Master Database w Close
1 I} ‘ Group: 2KERAM
> Xtomnedio Component ermtAéyou e To otolxelo AND2. | g wecoow o | e e
Family: AMD_OR_T D Detail report
B s> Ve
A0 AMD3
T MICROCONTROLLERS AND4 Help
i MICROCOMNTROLLERS_IC ::E:
#F MEMORY AND Function:
mme | [NE_DRIVER ANDS 2-INPUT AND

> MNatape OK, tomoBetovpe tnv MUAN O0TO CNUELO TTOU
eMOUOUE

» MOALG avoitel Eava to mapaBupo yla elocaywyn VEWV
otolxeiwv, matape naAt OK otnv idla UAn .

KapapmepomouAog AnNunTeng

w2 LINE_RECEIVER
3% LINE_TRANSCEIVER
&= SWITCH_DEBOUNCE

ARBITRARY_LOGIC_BLOCK_16_18
ARBITRARY_LOGIC_BLOCK_4 4
ARBITRARY_LOGIC_BLOCK_8_8
BCD_7SEG_DCD

BUFFER

CNTR_165SBIM

CNTR_4ABIN

CNTR_4ADEC

CNTR_4SBIN

CNTR_4SDEC

CNTR_8SBIN

L_FF

D_FF_NEGSR

Components: 108

Searching:

Model manufacturer/ID:

IIT [ ANDZ

Package manufacturer/type:

Hyperlink:

Filter: off
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Etcaywyn dtadpactikwv Pndlakwv eLoodwv

> Xto mebio Group eTAEYOUUE Sources.
> Xto medio Family emihéyoupe DIGITAL_SOURCES.

> Jto mebio Component eMIAEYOUUE TO OTOLKELO
INTERACTIVE_DIGITAL_CONSTANT.

» TomoBetoupe tpia INTERACTIVE_DIGITAL_CONSTANT

OPLOTEPA TWV TTUAWV.

(Autéc ol eloobol pmopouv va pHeTaaAlovTal £iTe MATWVTACG TTAVW
TOUG TO TIOVTiKL, €lT€ e KATIOLO TTANKTPO TIou Ba emA&Eoue)

Kapapumnepodmouhog AnuAtpng

Select a Component

Database:
Master Database W
Group:

+ Sources w

Family:

Bl <21 amiies >

(&) POWER _SOURCES
() SIGNAL_VOLTAGE_SOURCES
() SIGNAL_CURRENT_SOURCES
(% CONTROLLED_VOLTAGE_SOUR
[ CONTROLLED_CURRENT_SOUF
IFI cONTROL_FUNCTION_BLOCKS
DIGITAL_SOURCES

£ >

Component:

Symbol (ANSI ¥32.2)

INTERACTIVE_DIGITAL_CONSTANT | T

DIGITAL_CLOCK

DIGITAL_CONSTANT
INTERACTIVE_DIGITAL_COMSTANT

Components: 3

Searching:

[0k

Close
Search...

Detail report

View model

Help

Function:

Interactive Digital Constant

Model manufacturer/ID:

Generic f INTERACT D CONSTSOURCE

Package manufacturer/type:

Hyperlink:

Filter: off
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Etcaywyn evéelktikou €0dou g3

Select a Component O *
> Xto mebilo Group emiAeyoupe Indicators. Database: Companent Symbol (ANS1 Y32.)
Master Database ~ | | PROBE_DIG_RED = Close
, . , Group: PROBE
> Xtonebdio Family emiléyoupe PROBE. Indcators o |Prose e search..
Family: PROBE_DIG * Detail report
' ’ ’ Bl <! famies > PROBE_DIG_BLUE l View model
> Xto meblo Component €EMIAEYOUUE TO OTOWXELWD | miameem PROBE_DIG_GREEN
B AMMETER PROBE_DIG_ORANGE Help
PROBE_DIG_RED. o e
1 hBUZZER PROEBE_GREEN Function:
&l L AMP PROBE_ORANGE Red Probe - Digital Node Input
VIRTUAL_LAMP PROBE RED
HEX_DISPLAY PROBE_YELLOW
Bl carcrAPH
odel manufacturer/ID:
Ev.':neric 'EMF =
> To tomoBetoupe 6€La TwV TTUAWV.
> Moatdpe Close ylo va KAELOEL TO TTOPABUPO ELCAYWYAC S
VEWV OTOLXELWV. ypei
Components: 12 Searching: Filter: off
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2TOLXLON TWV OTOLXELWV

] Design1 - Multisim - [Design1 *] — O >
@ File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help Aﬂﬁ
DEE W SR =By % | % @[ inuse vist — e o] 99 Ritebock. | QQAE ==
e K BB B MY S WO F|% L] b i B nteractive Y-
Design Toolbox =l A &
O g =
E|"' Designl E-E
Designl =
=
bt
u4
X1 g
[} U1 -
Key = Space =
25V =
U5 OR2 u3 ;
[ 1 - £
= — =
Key = Space U2 AND2 =
_ i
us 1 - b
[0 AND2 B
Key = Space T
s
£ > ’
Hierarchy I Visibility I Project View I i Design1 *l E_
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AL0lGUVOEDN TWV OTOLXELWV

> 2TO ONMELO QUTO ELLAOTE ETOLUOL VAL CUVOECOUE TAL OTOLXELOL TOU KUKAWUOTOC HoG ME KaAwdLo.
> MMnyaivoupe oto Place = Wire kot apXi{oupe va GUVOEOUE TA OTOLXEL HOG.

> H ouvdeon umnopel eniong va emiteuxBel €av MAUE TO TTOVTLKL TTAVW OTTO TO TEPHATLKO AKPO EVOC
OTOLXELO KOl 0TN CUVEXELA TO CUPOUUE TIPOC TO AKPO EVOC AAAOU oToLXElOU.

> T va dtaypadoupe pia AavBaopevn kKaAwdilwon amAwe KAVOUUE KALK LE TO TTOVTIKL TAVW TNG
Kol ratape delete.
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xpovia dnpioupyiag

AwocUvdeon Twv oToLXELWV

ﬂ Designl - Multisim - [Design1 *] — X
@ File Edit View Place MCU Simulate Trapsfer Tools Reports Optiens Window Help Aﬂﬁ
DEE W SR =By o % | o @[ in-use tist — o m-an- 992 @QTeboc. QQQE =2
1—-‘""‘%%%515%&1}}'E"'“!Y‘@‘§|;|?ﬂf| }Illiﬁlnteractive | @@@@@'@@°|
Design Toolbox ~lxl A &
O Wd B
a--- Designl E-E
@ Designl @
e
u4 -
X1
| 1 I =
u1 -
Key = Space =
25V 5
U5 OR2 us3 g
[ ] z
— e
Key = Space U2 AND2 w
) i
ué |/ el
o] [ AND2 2
Key = Space N
i
Hierarchy [ Visbiity | Project View | | B Design1 *| =
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1dLoTNTEC OTOLXELWV ges
-
TIL >
Label Digplay Value Pins  Variant User fields
> Natwvtoag 6utA0 KALK o€ OTOLOONTIOTE Ao T OTOLXELN RefDes:
I 14 14 14 14 |U1 |
TOU KUuKAwpatog eudavifetal eva napabupo StaAoyou e ———
OTO OTOLO UTTOPOUME VA AAAAEOULE TLC TILEC TOUC. Label
Attributes:
MName Value Shaw &
Ok Cancel Help
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NMeplotpodn otoeiwv

—_—_—mm——— —— —

X1
> EmutAéov €xoupe tnv duvatotnta va TEPLOTPEYPOUUE : :
OTOLOSATIOTE  OTOLKEIO TOU KUKAWHOTOG ETOUMOUE U3 i Ep" E{E
notwvtag el KAk Kkal OTn ouvexewa emheyoviog ] ) - X:'E';” o
“Rotate 90 Clockwise” i} “Rotate 90 Counter Clockwise”. AND2 = Ae¥

KapapmepomouAog AnNunTeng ECE119 - Epyaotnplakn AtaAeén 1n - Multisim Circuit Simulation and Basic Gates
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Rotate 90° counter clockwise !g Ctrl+Shift+R

Bus vector connect...

Replace by hierarchical block... Ctrl+Shift+H
Replace by subcircuit... Ctrl+Shift+B

Replace components...

Save component to database,..

Edit symbaol/title block

Lock name positicn

Reverse probe direction

Save selection as snippet...

Color

Font

Properties Ctrl+M
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ELoaywyn poloylol mapaywyng TETPAYWVIKWY TOARWY s

Select a Component d X
> EAQv Béhoupe kamola €l00d0g v OAAGTEL TWH | o ) e S
7 7 ’ Group: G _CLOCK
autopato. amd ‘00 oe ‘1 mepodikd, B0 | e | —
, , Family: INTERACTIVE_DIGITAL_COMSTANT Detail report
xpnotpornownoovpe eva Clock. Bl <1 s> View mode
(5 POWER _SOURCES
() SIGMNAL_VOLTAGE_SOURCES Help

() SIGMAL_CURRENT_SOURCES

1% CONTROLLED _VOLTAGE_SOUR Function:
7 7 EI4> _ _ igi ignal Clock Source
> 3to nebio Group emhéyoupe Sources. I Conmon hcTio oGS oSS cocks

DIGITAL_SOURCES

> 2to nebio Family eruAeyoupe DIGITAL_SOURCES. Mode mensfcuser

Generic f DIGITAL CLOCK

> Jto mebio Component €MIAEYOUPE TO OTOLXELO
DIGITAL_CLOCK.

Package manufacturer/type:

Hyperlink:

< >

Components: 3 Searching: Filter: off
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Etcaywyn poAoyloU napaywyng TETPAYWVLKWVY TIAALWY g2z

> Matwvtog dumAod KAk mavw oto Clock pmopolpue va

aAldéoupe tnV ouxvotnta tou oto 1Hz, wote va

npoAafaivoupe va mapakoAouBoU e TIC aAAayEC.

U2

1kHz

U3

u1

0
Key = Space

KapapmepomouAog AnNunTeng

AND2

ECE119

X1

25V

To clock gival pia yevvitpla
ONMUATOC OTIOU EVAAAACOEL TNV
TN tou amo “0” og “1”
ETAVAANTITLKA OTNV oUXVOTNTA TIOU
TO £XOULE OpLoEL

Label Display Value

Frequency (F):
Duty cyde:

Delay time:

Replace...

Pins

Variant

@ [
| 50 | %
E E

Cancel Help
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Ewkovika Opyava

> To Multisim 6laBetel supela mMOLKIAl €lKOVIKWV 0pyavwv (BoATOpETpa, OQUTIEPOUETPAQ,
NMAALLOYpAdOoUC, YEVVATPLEC CUVOPTNOEWV K.0.) xapn ota omola pag divetal n duvatotnta va
LEAET OOV UE KOLL VO ATIELKOVICOU LE TTANBOC TIOPAUETP WV TOU KUKAWUATOC MO,

> 210 mapadelyud pog o XpnoLUOTONCOUME €vav MaApoypddo yla vo QTELKOVICOUME TLG
HetaPoAeg otnv €060 TOU KUKAWMOTOC, CUVAPTHOEL TOU XPOVOU.
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Etcaywyn NaApoypadou — EktéAeon Mpooopoiwonc

> Mnyaivovtag oto Instrument toolbar = Oscilloscope enAéyou e Tov maApoypado.
e O maApoypddoc autoc pmopet va dlaxelplotel Svo onuata (eicodot A kat B).
e Juvdeoupue to (+) TNC eLoodou A otnv €060 TOU KUKAWUATOC HOG.
® 3TN ouvexela mnyaivoupe oto Simulation toolbar - kouvuni “run” yla va €ekwvnoet n
MPOoOoMOLWoN TNG AELTOUPYLOC TOU KUKAWUATOC.
e Me 10 TtoVTiKL LETABAAAOUE TIC TIMEC oTNV €loodo og ‘0’ R ‘1.
e Onote BeAniooupe pmopoupe va SlakoPoupe n vo TEPUATICOUME TNV TPOOOLOLWON
MATWVTAC Ta avtioToa Koupria oo to Simulation toolbar.

3 m
7 A N Stop

Pause

Run
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XsC1
Ext Trig
Lam
U4 X1 - - =
[ ] U1 LS

Key = Space 25V

OR2 u3

u2 AND2

]
S |
P

|

|

L

IE I_ANDZ

Key = Space

< ¥
Time Channel_a Channel_B
11:; buflnd YA 5.000 V Reverse
+*|| o0.000s 5.000 V

L Save
T2-T1 0.000 s 0,000V bl
Timebase Channel A Channel B Trigger
Scale: |—IUU ms/Div Scale: |—5 V/[Div Scale: |—5 V/Div Edge: [F]%

X pos.{Div): | 0 ¥ pos. (Div): | 0 ¥ pos.(Div): |0 Level: | T
[r/r][acd] [B/a|[aB | [ac] o acllo . single | Normal || Auto B
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Etcaywyn oto Multisim

> AvTIAOUBAVOUOOTE TIC EKTETAUEVEG SUVATOTNTEC TIOU Hag TtapExel To MultiSim w¢ mpog tnv
oxedloon, HEAETN KoL TPOCOMOLWON TWV KUKAWUATWY po¢ KaBwe emiong Kat TV onpaoio tou
va YVwPLZeL KATIOLOC TTOU QLOXOAEITAL LE NAEKTPOVIKA CUOTAMOTA TLC AELTOUPYLEC KOl TOV TPOTIO
Xpnong tou.

> o pla ocadwce o Aemttopepn kot Babutepn availvon twv SuVATOTATWY Kol TWV AELTOUPYLWV
TOU TIPOYPAUUOTOC ouviotatal va peAetnOel to eyxepidlo xpriong tou Multisim to omoio
LLTTOPOUUE VoL TO BpoUpEe we e€NC:

> Evapén - OAa ta mpoypappota = National Instruments = Circuit Design Suite 14.0 >
Documentation - Getting Started.
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Etcaywyn oto Multisim

> EmutAéov pupmopouvpe vo  emokedBoupe tTo site tnC etaiwpiac National Instruments
http://www.ni.com/multisim/ kat va svnuepwBoupe péoo amo xpnowua apBpa kat Bivteo

OXETLKA LLE TO TIPOYPOLULLAL.

> TéAloc mpaypatornowwvtac pia avalntnon oto Awadiktvo pmopoupe va Ppolpe mMAnBwpa
TINYWV OL OTOLEC HUMOpPOUV va HaC TIPoodEPOUV XPNOLUEC TIAnpodopilec yla ToOV TPOTO

AeLtoupyiac kat xpnong touv MultiSim.
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Simulate: Circuits in Multisim (AND Gate)

Open the circuit file:
https://cf-ts.mythinkscape.com/ckeditor/AND_Gate 2.ms14 .

> Note: the file name is AND _Gate.ms14

> Select File>>0pen, and then browse to the location where the files for this lab have been
saved.

> This circuit takes two digital inputs, wires them into an AND gate, and wires the output to a
probe. Using Multisim, we can explore the behavior of this circuit.
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Simulate: Circuits in Multisim (AND Gate)

uttisim - [AND_Gate] - X

i AND_G.
B File Ed

Edit View Place MCU Simulate Transfer Tools Reports Options Window Help I
DEFWER (e e EEEOE DY S % —nues— Jrm-aw- |90 d aaaqs =
Pt A PR R e Do MY BRD F WL )0 = S IEEEEER
i lx
PE oS O

NI E L L E i e

<
) Design1 - [ [ER) 2 Figure 2.2 ) AND_Gate | =

> Click the Run button to begin simulating the circuit.
> Press the ‘A’ or ‘B’ keys on the keyboard to change the values of the inputs to 0 or 1.

> When you’re done, stop the simulation by clicking the Stop button.
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Exercise: Creating a New Multisim Circuit (OR Gate)

Create a Circuit

Now create a similar circuit for yourself, following the instructions below.

> Select File >> New

> In the menu that appears, select Blank and click Create.

Placing an OR Gate
> Click the Place Misc Digital button along the top bar.

> In the window that appears, select TIL from the Family and scroll down to find OR2 in the Component
box.

> Click OK and place the component in the middle of the diagram.
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Exercise: Creating a New Multisim Circuit (OR Gate)

Placing Circuit Components

» The window will temporarily go away and then come back. When it comes back, select Sources from the

Group drop-down, then select the DIGITAL_SOURCES family, and the INTERACTIVE_DIGITAL_CONSTANT
component.

> Place two INTERACTIVE_DIGITAL_CONSTANT to the left of the OR gate.

> Select Indicators in the Group drop-down, then select the PROBE family, and the PROBE_DIG_RED
component.

> Place this to the right of the OR gate.

> Click the Close button when the window reappears.
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Exercise: Creating a New Multisim Circuit (OR Gate)

Wiring a Circuit

Note: To wire the components together, click the end of the wire for one component and then for another
component. This will create a wire between them.

> Wire the two Digital Constants into the OR gate and then wire the OR gate into the Probe.

X1
U2

m 25V

Key = Space u1

U3

[o]

Key = Space

OR2
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=

Exercise: Creating a New Multisim Circuit (OR Gate) 22

-

Configuring Digital Constants

Notice that the two constants both use the Space key to change their value. To configure components in the

diagram, double-click them to change their settings.

|| Interactive Digital Constant > |

| Lsbel Display Value Pins  Variant

Key for toggle A w

> Double-click the top Digital Constant.

> In the window that appears, select ‘A’ from the Key for toggle

dropdown.

» Change the second constant to toggle with the ‘B’ key.
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OAOKANPWHEVA KUKAWMOTO

> Ta Pndlokd KUKAWHATO TIOU XpnolpormoloUvtol onpepo oXedOV o€ OAEC TIC NAEKTPOVIKEC
OUOKEVEC KOTAOKEUALOVTOL LE OAOKANPWUEVO KUKAWLOTAL.

> Eva ohokAnpwpévo kUkKAwpa (Integrated Circuit - IC) elvat pia TANpng Aettoupylkn povada pe
LLLKPEC HLAOTAOELS, SNULOUPYNUEVO TTAVW OE €val GUAAO nULOywWYoU, Katd KUpLo AOyo TtupLtiou,

TO omolo ovopaletal «chip» (étot mpokOTTEL ol EVOANKTIKE OVOUAGLO TOU OAOKANPWHEVOU KUKAWUATOG.)

> MNAavw oTto UTIOOTPWHA QUTO €XEL OXNUATLOTEL TO eMIBUUNTO KUKAWMA cuVOESEUEVWV AOYLKWV
TIUAWV.

> To chip tomoBeteital og €va KEPAULKO 1 TIAAOTLKO TEPLBANU Kal ot enadEC Tou cuvdEovTal Kal

OUYKOAAOUVTOL HE €EWTEPLKOUC OKPOOEKTEC «pins», ylad VO OXNHUOTIOTEL TO OAOKANPWUEVO
KUKAW QL.

KapaumnepomouAog AnUATENG ECE119 - Epyaotnplakn AldAeén 1n - Multisim Circuit Simulation and Basic Gates 35



3 MANENIZTHMIO
: M QEZZA(\IAZ

OAOKANPWHEVA KUKAWHOTO 23

> Silicon Wafer

Adobe Stock | #281557604
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OAOKANPWHEVA KUKAWHOTO i

> Eowteptkn oYn oAOKANPWHEVOU KUKAWUATOC OE CUOKEVAOLOL AKPOOEKTWV SUTANC CELPAC.

R—— 2uvbeon

KUKAWMATOC - AKPODEKTWYV

HuIKuKAIKA
EVKOTTH

Koukkida

AkpobEKTNC

OnkKn
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OAOKANPWHEVA KUKAWMOTO
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Kowa ICs
gunopiov
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OAOKANPWHEVA KUKAWMOTO

> Ta oAOKANPWHEVA KUKAWMOTO, HE BAon TA XAPOKTNPLOTIKA TOUC, KATOTAOOOVTIOL O AOYLKEC
OLKOYEVELEC.

> KaBe Aoylkn olKoyEvELa amoTeAELTAL ATTO €VO. OUVOAO OAOKANPWUEVWV KUKAWUATWY TIOU £XOUV
KOWVQA XOPOKTNPLOTLKA, UAOTIOLOUV OUWC SLAPOPETIKEC AOYLKEC CUVAPTNOELC.

> OL nmpwTteCg olkoyeveleg ou eudaviotnkav Atav n RTL (Resistor-Transistor Logic) kat n DTL
(Diode- Transistor Logic), oL onolec orjpepa dev xpnoLponolovvTal.

> AM\ec owoyeveleg eival: ECL (Emitter Coupled Logic), n HTL (High Threshold Logic),
n TTL (Transistor-Transistor Logic), n MOS (Metal Oxide Semiconductor) «kaut
n CMOS (Complementary MOS).
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OAOKANPWHEVA KUKAWMOTO

> Tic 6Vo teAeutaieg dekaeTiec KUKAODOPNOAV QPKETEC OAKOUOL OELPEC

- % BACVXRKE4
SN74LSO8N

NG okoyevelac CMOS, pe mio eveAikteg tn ospa VHC (Very High-
speed CMOS) kat tn ospa VHCT (Very High-speed CMOS, TTL
compatible).

> OAa 1o OAOKANPWHEVA KUKAwpATO EPOUV TAVW TOUC Eva
OUYKEKPLUEVO aplOpd TOU €lval O XOPOAKTNPLOTIKOC oplOHOC TNG
AOVLKNC OLKOYEVELOC OTNV OTIOLOL OLVAKOUV.

> H Aoywkn owkoyévela TTL xpnotpormolel aptBpolc mou Eekvouv amo to

7400, svw n CMOS xpnotpornolel aplBpouc mou €eklvouv amo To

OAOKANPWHEVO KUKAW AT
4000. 7408 (mavw) kat 4081 (katw)
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OAOKANPWHEVA KUKAWMOTO

TexvoAoyia
CMOS

Voo

19 11

12 11

10

CD4081

KapaumnepomouAog AnUATENG

Vss

- %» BACVXRKE4 ;
SN74LSO8N

Texvoloyia
TTL

Vee

1

Al

A2 B2

741508
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OAOKANPWHEVA KUKAWMOTO

Vee Voo Voo NC
|14 13 |12 |11 |10 Ig 8 14 13 12 |11 14 9 8 I14 13 12 11 10 9 IB
1 L
Ii}—‘ In
1 2 3 |+ 5 6 7 ! 2 | 3 |" § 8 I7 1 2 3 4 5 IG |7
Vs Vss NC Vss
CD4001 CD4011 CD4002
NC L=F F NE K=E E =0 D Vpp o1 @1 CLOCK1 RESET1 K1 H o SETH
e | s | I I
|14 13 12 11 10 | 8 16 15 14 13 12 1 10 9 16 15 14 13 12 1 10 ]
é F/F1 —| T— |
I L |— F/F2
1 2 3 4 5 6 |7 I 1 I 2 3 I 4 5 l 6 ? B 1 2 3 a 5 6 7 |s
Vss vpp G6=A A H=R B 1=T c Vgg 02 02 CLOCK2 RESET2 K2 2 SET2 Vg
CD4023 CD4049 CD4027

Kapaumepomoulog AnuAteNng

ECE119 - Epyaotnplakn AldAeén 1n - Multisim Circuit Simulation and Basic Gates

35



MANEMIZTHMIO
; H OEZIZAAIAZ

OAokAnpwpeEva KUKAwpata oto Multisim

> T va elodyoupe €va oAOKANPWHEVO KUKAwWHO Tu.X. TexvoAoyiac TTL (74LS08), emiléyoupe
Group: TTL, Family: 74LS kot Component: 74LS08D.

H mpwTn amod 1ig 4 mMUAeg

\

> To oAokANpWHEVO TIEPLEXEL 4 TTUAE .
r] p u p X c Database: Component: Symbol (ANSI ¥32.2)
’ Master Database ~ | | 74L508D = Close
» XapaktnptlovtaiLocav A, B, C, D 2
Vi ) ) * B m o | | 74L500M
Family: 74.501D ::D—w Detail report
Bl <0 Families:> 7aLs0I View model
21 74570 74,5020
& 74sTD_IC TASON V Help
) m 74L5030
Vee B4 Ad va 83 A3 v3 o 745 Ja503 A |B | C |_l r
& 745 1C Function
o -
N R I R U (O BT |
(=3 74LS 7415040 QUAD 2-INPUT AND
B 7as 1
R 74L505D
8 74 7AL505N
s
| W s 74L508D Model manufacturer,/ID:
745083 10T / 74L508
T4LS0BN
74L5090
74L505N
F45107D Package manufacturer ftype:
74L5107N C-7351 / DC
74L5109D
74L5109N
1 2 3 L] 5 6 7 Hyperlink:
l I 745100 e
Al B1 Vi A2 B2 V2 GND 245 10N “
74'-508 Components: 282 Searching: Filter: off
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OAokAnpwpeEva KUKAwpata oto Multisim

> Otav natnooupe OK kaAoUpaote va eMIAEEOULE TTOLA TTO TLG New A | B | c|oD
I Cancel I
TEOOEPLC TIUAEC BEAOUE VO XPNOLLOTIOLI)COU E.
> Edv emhé§oupe TV «A» KL TNV TOTIOBETACOUE OTO KUKAWHA, . Bl e
Ba dlamiotwooupe OtL AoV dev eival dLaBeotun. :)— [ Concl ]
4L.S08D

> Eav emA&€ouvpe €meltal KoL TNV «B», Ba Slamiotwooupe OtTL

, , ) , New Al e | c| D
A€oV KaL autr 6gv glval dlaBeaiun. i I
P U1A U1B [ ]
> To ohokAnpwpévo eivat to U1l kot €xouv _:)_ _D_
xpnotpornotnBei ot TUAEC «A» Kal «B». 74L.S08D  74LS08D
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Euxoplotw yia tTnv npocoxn oac!

10 Bz

> P
TO BE

> Epwtnoelg / Anopieg ;

Ertikowvwvia: ece119.uth@gmail.com
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